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Who’s Who & What’s What 
in This Issue 





“BELL SYSTEM post-war plans constitute a 
They 
can be carried out if earnings are main- 
tained sufficiently high to attract from in- 
vestors the money to build the new im- 
proved plant that will be needed. ‘This 
will make plenty of jobs, better service, and 
more service. ‘The people who provide the 
service, the people who use it, and the pub- 
lic authorities who regulate it have codp- 
erated in the past to make possible the tre- 
mendous improvements 
lished, and there is every reason to believe 


dynamic, forward-looking program. 


already accomp- 
that they will continue to make possible 
reasonable earnings which will insure the 
best future.” So may be 
summarized the article by Leroy A. WiL- 
son, A. T. & T. Vice President charged 
with responsibility for 
and studies of Bell System revenue require- 
Entering the Indiana Bell Tele- 
trafic student in 
1922, he was a district traffic chief and a 
district trafic superintendent there until 
joined the traffic 


service in the 


business research 


ments. 


phone Company as a 


1929. In that vear he 


division of the Department of Operation 
and Engineering of A. T. & T. as an en- 
gineer, later becoming a group head in 
that division. In 1939 he transferred to 
the commerical division of the O. & E. 
Department, where he was successively di- 
rectory engineer, rate engineer, commercial 
engineer, and assistant vice president until 
assuming his present office a year ago. 


SEVERAL DAYS spent in the stimulating at- 
mosphere and humming tempo of Western 
Electric's Hawthorne Works so impressed 
Water M. ReYNo.ps with the zeal and 
determination which pervade that plant 
that he returned to New York to write 
this of what 
is involved in the change from making 


issue’s fast-moving account 
special military materiél under war pres- 
sure to making telephone equipment under 
the scarcely less urgent pressure of the Bell 
After 
reporter, Mr. 
Reynolds joined the Public Relations De- 
partment of the Bell Telephone Company 


System’s present peace-time needs. 


five years as a newspaper 
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Mr. LAUDERBACK 


of Pennsylvania in 1929 as assistant editor 
of The Telephone News. A year later he 
became that publication’s editor, was made 
general information supervisor in 1936, and 
was appointed general information manager 
in 1941. He transferred to the A. T. & T. 
Company in 1944, where he is information 
manager in the Information Department. 
Ever sINCE the Selective Service and 
Training Act of 1940 first began to fill 
Army camps with young men in khaki, the 
Bell System has done everything within its 
power to telephone 
service for members of the armed forces. 


provide convenient 
It has been a big job, and by no means 
easy of accomplishment; but it has been 
very much worth doing, as a great many 
notes of thanks from the men and their 
relatives bear witness. Now the end is in 
sight, and T. Hunt CLarkK describes 
from the last act: the men and 
women just back from overseas enabled 


scenes 


to talk with loved ones as soon as possible 
after they set foot in the U. S. A. An 
officer in two wars, Mr. Clark spent the 
years between them in the commercial en- 
gineering division of the New York Tele- 
phone Company, as secretary to President 
Walter S. Gifford of the A. T. & T. Co., 
and in the sales and servicing section of 
the commercial division of the Department 
of Operation and Engineering of A. T. & 
T. His work on communications for Ci- 





Mr. Romnes 


vilian Defense led early in 1943 to a com- 
mission as Major, AUS, and appointment 
as Chief of the Control and Communica- 
tions Section of the National Office of Ci- 
vilian Defense in Washington. Subse- 
quently he was an instructor at the Army 
Industrial College until his discharge last 
February. Back in the sales and servicing 
section, he is now working on public tele- 
phone service for the armed forces—includ- 
ing, of course, service at Disposition Cen- 
ters. 


UsING NEARLY 150,000 miles of private 
telephone and teletypewriter lines, the 
Civil Aeronautics Administration is one of 
the Bell System’s biggest customers. Yet 
relatively few people, except those directly 
concerned, know much about the functions 
of the C. A. A. nor about the importance 
of its communication system in administer- 
ing the Federal airways and controlling the 
planes which use them. These matters H. 
C. LAUDERBACK discusses from a_back- 
ground of 15 years of close association with 
the C, A. A., during which time he has— 
among other things—recommended equip- 
ment and assisted in designing circuit net- 
works to meet its special requirements. 
Starting in the Engineering Department of 
the Southwestern Bell Telephone Company 
in Kansas City in 1911, Mr. Lauderback 
became toll traffic engineer two years later. 
(Continued on page 187) 





Goop news! Telephones are again rolling off the Western Electric Company’s pro- 

duction lines, to break one of the bottle-necks in civilian communication equipment 

which was created when practically all of Western Electric’s great productive ca- 

pacity went to war. It is an ironic circumstance that the moulder who holds the 

handset shell in this picture has been waiting for many months for a telephone. See 
the article beginning on page 158 





Adequate Earnings Are Necessary to Secure the Capital 
Required for the Future Expansion of This Business to 
Meer the Nation’s Increasing Needs for Service 


Reasonable Earnings to 
Insure the Best Service 


Leroy A. Wilson 





THE History of the telephone in 
America is a most remarkable one. 
In dynamic American fashion there 
has been developed in this country 
the finest communication system in 
the world. This system is enormous 
in size, but bigness is only one of its 
characteristics. It is also one of the 
most delicately balanced physical 
structures on the face of the earth. 
Each part is finely fashioned in itself 
and finely tuned to work in harmony 
with billions of other parts. Only 
the best in design, manufacture, and 
maintenance is good enough; for a 
fleck of dust in San Diego can trouble 
an ear in Portland, Maine.  Simi- 
larly, only the best in human opera- 
tion will properly serve the tele- 
phone’s purpose; a careless act may 
deeply affect a human life. 

There are many reasons why this 
great system works so well and is so 
universally used. You will find one 
reason in “the voice with a smile” and 


another in the complicated equations 
of the research physicist. But there 
is a fundamental reason which un- 
derlies all the others. It is that the 
people who provide the service, the 
people who use it, and the public au- 
thorities entrusted with regulation of 
its over-all operation have generally 
cooperated in the effort to make tele- 
phone service always better tomor- 
row than it is today. The progress 
of the telephone in America has 
sprung from the initiative, the spirit 
of fair play, and the common sense 
of the American people. These have 
encouraged and nourished a develop- 
ment which the rest of the world 
looks at with admiration. Without 
them, the tremendous accomplish- 
ments in telephone service would 
have been impossible. 

The public looks forward to the 
same kind of progress in the future 
that has been achieved in the past, 
and for the same reasons. The op- 
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portunity for progress is enormous. 
The physical means and human skill 
are at hand to provide far more and 
better telephone service than ever be- 
fore. New tools and new techniques 
only await practical application. Bell 
System people know how to turn the 
promise into performance, and they 
also know from experience that the 
key to success is full understanding of 





service rendered by the Bell System 
increased several times over. The 
speed and quality of the service im- 
proved enormously. ‘The cost to the 
public per unit of service went down. 
Wage rates of telephone employees 
went up. To make all this possible, 
hundreds of thousands of people 
bought shares in the Bell System. 
Others lent the System their dollars. 
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the whole process-by all concerned— 
not only by telephone employees, but 
also by the public and by government 
authorities responsible for regulating 
telephone enterprise in the public in- 
terest. 


Progress since 1920 


WHEN TALKING about progress it is 
well to be specific. In the last 25 
years the total amount of telephone 


All this money, totalling more than 
$24 billions additional since 1920 
alone, was used to build telephone 
plant. When war came, the vast tele- 
phone system which had been built 
proved an invaluable asset in helping 
to speed victory. 

This is a success story. It couldn’t 
be called that if the goal of the Bell 
System had been simply to make 
money. But the earning of money, 
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although essential to successful opera- 
tion, was not the primary objective. 
The objective was to provide a con- 
tinuously expanding and improving 
service at the lowest possible cost. 
Earnings were the essential means 
required to make sure that investors 
would be attracted by the prospect 
of a steady return on a safe invest- 
ment, and would provide the money 


a codperative undertaking, based on 
the understanding and good faith of 
all concerned, and great success came 
of it. 

In those 25 years beginning in 
1920, the number of Bell telephones 
nearly tripled while the population 
gained only about 30 percent (Fig. 
1). All classes of telephone service 
came into wider use—local, toll and 
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needed to build the plant to give the 
service. The System voluntarily and 
publicly stated that it did not want 
earnings higher than were needed to 
accomplish that result. The general 
public, and the state and federal com- 
missions which regulate the telephone 
business, saw that words were backed 
by action, and permitted the System 
to earn the money it required to ex- 
pand and improve its service. It was 


long distance calls, business and resi- 
dence service, main and extension 
telephones, and private branch ex- 
change service (Fig. 2). The aver- 
age daily number of conversations 
handled by the System went up from 
33 million to more than 85 million 
and conversations per person in- 
creased from about 160 to 280 a 
year. Inter-city telephone messages 
shot up from 360 million to more 
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than 1500 million a year (Fig. 3). 
Over the routes of the A. T. & T. 
Long Lines Department the number 
of conversations increased seven-fold, 
from 25 million a year to about 195 
million (Fig. 4). Overseas radio 
telephone service was introduced in 
1927 and subsequently extended to 
more than 75 countries and territo- 
ries throughout the world. Service 


erative efforts by the companies and 
their customers brought about a 
steadily increasing understanding of 
the correct way to use the dial tele- 
phone. Since 1925, the rate of cut- 
offs, wrong numbers, and interrup- 
tions in dial offices has been reduced 
by two-thirds, or from 2.4 percent to 
less than 1 percent of total calls. 
Since each one-tenth of 1 percent im- 
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FIGURE 3 


to ships, which began in 1930, has 
also experienced a rapid growth 
(Fig. 5.) 

While quantity of service was in- 
creasing, so was the quality continu- 
ously improving. Fast, accurate dial 
service was introduced and extended 
to approximately two-thirds of all 
Bell telephones. As this was being 
done, the performance of the equip- 
ment itself was improved and codp- 


provement affects about 20 million 
calls a year, the over-all betterment 
is measured in hundreds of millions 
of calls annually. 

Similar improvement has_ been 
made in the handling of additional 
hundreds of millions of local calls at 
manual switchboards. Today, also, 
information operators handle calls 
on the average one-third faster than 
20 years ago. 
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The qualrtty of toll and long dis- 
tance telephone service has _ been 
vastly improved. The average time 
for completing calls in toll offices in 
1920 was 14 minutes. In 1940 it 
was one-tenth of that. In the same 
period the proportion of these calls 
requiring more than 10 minutes to 
complete was cut from 40 percent 
to practically zero. “No hang up” 


gains were partly lost because of the 
overloading of facilities; but even at 
the peak of war activity, toll and long 
distance service was far more swift 
and accurate than in the years fol- 
lowing World War I, and all war 
demands were met fully and promptly. 

Twenty-five years ago Bell System 
customers reported trouble with their 
service on the average about twice a 
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long distance service climbed from 
about 10 percent to more than 90 
percent of all calls, and transmission 
quality has been substantially bet- 
tered. In 1920, carrying on the av- 
erage toll conversation was like con- 
versing with a person in a quiet open 
field at a distance of approximately 
80 feet. Now the equivalent dis- 
tance is about 15 feet. 

In the war period some of these 


year. Now the average is about once 
every two years. Moreover, with im- 
provements in procedures for clear- 
ing troubles, the proportion of out- 
of-service troubles not cleared the 
same day as reported is less than 
one-fourth of what it used to be. 
Bell System plant and maintenance 
have so improved that today troubles 
occur in dial central office equipment 
only one-sixth as often as they used 
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to, and in outside plant less than half 
as often. Furthermore, whereas in 
1920 relatively few service installa- 
tions were being made on the same 
day the order was received, the next 
business day, or some other day the 
customer preferred, by the time of 
Pearl Harbor more than 80 percent 


of all installations were being so 


Better Service at Less Cost 


SO READS the record. Service is 
faster, more accurate, more depend- 
able, more courteous as well as many 
times more extensive. 
It is also “more for the money.” 
Today telephone service is being 
furnished at relatively less cost to the 
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That is not all. Service to cus- 
tomers at business offices has immeas- 
urably improved. Customers’ needs 
are met more promptly and with 
fewer errors. Also, employees have 
greatly improved the over-all “tone” 
of telephone service; there is better 
understanding of the customer’s prob- 
lems; and the reasons for company 
policies and practices are better and 
more fully explained to the customer. 


Compared with rates of 25 years ago, 
Bell System customers are now sav- 
ing 250 million dollars annually. 
Long distance rates are much lower 
than in 1920. The average station- 
to-station day rate between the 25 
largest cities in the country is down 
from about $6.00 to less than $1.75 
(Fig. 6). The transcontinental day 
rate for a station-to-station call has 
been reduced from $16.50 to $2.50. 
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Overseas rates have been cut drastic- 
ally since the service was opened in 
1927; for example, a New York- 
London call which cost $75 in 1927 
now costs but $12. 

Just as important has been the 
great increase in the value of local 
service. One of the principal meas- 
ures of the value of local telephone 
service is the number of other tele- 
phones in the exchange or area that 
each customer can call. In the 170 
largest U. S. cities served by the Bell 
System, the average number of tele- 
phones the customer can reach by a 
local call has increased from 30,000 
in 1920 to over 80,000 today, and 
the monthly cost to the residence cus- 
tomer measured by each 1,000 tele- 
phones he can reach by a local call 
has declined 60 percent. 

Quality of service has gone up. 
Over-all cost of service has gone 
down. These things have taken place 
together and are related to each 
other. When service is made better, 
people want and use more of it. 
When efficiency is improved, the re- 
sult is better service and lower cost. 
A telephone that goes “in trouble” 
only once every two years obviously 
gives better service than one that gets 
out of order twice a year. It is also 
(other things being equal) less costly 
to maintain. Similarly, a toll call 
that takes one minute to complete is 
better service and is less costly than 
one that takes 10 minutes. 

Two things are essential to main- 
tain this process of giving better serv- 
ice at less cost. One is continuous re- 
search to develop constantly improv- 
ing methods and equipment. The 
other is money from investors with 
which to build the improved plant 
that research makes possible. Also, 
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because better service brings public 
demand for more service, more and 
more plant of steadily improving 
quality must be built. This means 
that the Bell System must steadily at- 
tract the new capital—the new money 
from investors—that is needed to 
build it. 

In order to make sure that tele- 
phone service will constantly improve, 
the Bell Telephone Laboratories and 
the General Department of the A. T. 
& T. Company are working all the 
time to develop new devices, better 
systems, and improved methods. In 
order to make sure that the new, im- 
proved, and expanding plant can be 
built, money to pay investors an at- 
tractive return on their investment 
must be earned. If they think that 
their investment is safe and that the 
return they obtain is attractive, they 
will put up more money to build the 
new plant. The new plant, in turn, 
gives the telephone user more for his 
money. That is the cycle. 


What Earnings Are Needed 
To Continue Progress? 


How mucH, then, does the Bell Sys- 
tem need to earn to induce investors 
to keep on entrusting their money to 
it? Is it earning enough today? 
Will the public, and its representa- 
tives on regulatory commissions, per- 
mit earnings sufficient for tomorrow? 
It is vital that they should. It is 
certainly to be expected that they 
will, for they are as interested as Bell 
System people in making sure that 
the communication needs of the na- 
tion are served as well as possible. 
Now let us look at the Bell System 
financial set-up and past earnings, and 
see what they suggest as to what the 
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System’s future earnings need to be. 

The money invested in the System 
increased from about $1% billions in 
1920 to a total of more than $4 bil- 
lions at the end of 1944. Two-thirds 
of this $4 billions is money belonging 
to the hundreds of thousands of peo- 
ple who bought stock, becoming part 
owners in the business. They now 
number more than 680,000, of whom 
more than 60 percent are women 
(Fig. 7). Some 60,000 are Bell Sys- 
tem employees. The average number 
of shares held per stockholder is 29. 
No stockholder owns as much as one- 
half of one percent of the stock. 
More than 200,000 own five shares 
or less. 

The Bell System thus belongs to 
people in all walks of life in cities, 
towns, and villages throughout Amer- 
ica. The money comes from the sav- 
ings of the many rather than the 
wealth of the few. The reason for 
this is that only the many—that is, 
hundreds of thousands of small in- 
vestors—have the money to own such 
a big business. 

The other one-third of the 
tem’s $4 billions of capital is bor- 
rowed money represented by bonds. 
So there are two kinds of capital in- 
vested in the business—stock money 
and bond money. On the bond 
money interest must be paid, while 
holders of stock must be paid sufh- 
cient dividends to keep them inter- 
ested in buying new shares when the 
System needs more stock money to 
expand and improve its plant. 

Immediately following World War 
I some 46 percent of the total capital 
was bond money, but this proportion 
has been reduced until it now stands 
at about a third of the total. For 
this bond money the System pays in- 
terest at an average rate of a little 


Sys- 
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more than 3 percent. Some investors 
—savings banks for example—are 
generally not authorized to purchase 
common stocks but can invest in 
bonds. Still other investors simply 
prefer bonds. So, in order to tap 
certain important sources of invest- 
ment funds to secure the substantial 
amounts required, the only way to get 
money from these sources is by bor- 
rowing. 


Risks of Too Much Debt 


HoweEVER, just as in one’s personal 
affairs, it isn’t prudent to borrow too 
much. If bad times cause a loss in 
earning power, this may result in fail- 
ure to earn the interest on the bor- 
rowed money. That means loss of 
credit, and when credit goes smash, 
like Humpty-Dumpty it is extremely 
hard to put it together again. The 
late Joseph B. Eastman, when he was 
serving as Federal Codrdinator of 
Transportation, said, ‘Never incur 
debt unless absolutely necessary. 
Confine capitalization to common 
stock, so far as possible, and issue no 
more than need be of that.’ He 
gave this advice out of a lifetime of 
experience in public service regula- 
tion. 

Even if the worst never hap- 
pens, borrowing too much isn’t wise. 
When a company borrows, the risk 
for the stockholders increases, be- 
cause they know that all the interest 
on the bonds must be paid before 
they can receive any dividends. If a 
company has borrowed a great deal 
it may find, when it needs new capi- 
tal, that nobody wants to buy stock. 
Then the only thing left to do is to 
borrow still more money, if it can be 
done, which of course makes an al- 
ready bad situation worse. 
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For such reasons the Bell System 
has followed the sound policy that 
borrowed money ought to be kept at 
a practicable minimum. Deciding ex- 
actly what the proportion should be 
is not an exact science, but a matter 
of good common sense. However, it 
is obvious that prudent management 
should not risk harming a company’s 
credit, with consequent long-term 
harm to its service, simply because 
bond money at comparatively low in- 
terest rates might be temporarily easy 
to obtain. 

Some other industries have bor- 
rowed proportionately more of their 
capital than the Bell System has; for 
example, the railroads and the elec- 
tric utilities. 

However, the experience of many 
of the railroads illustrates the dan- 
gers of borrowing, rather than the 
advantages. During the depression, 
many of them were unable to earn 
enough to pay even the interest on 
their bonds, and a number of impor- 
tant roads went bankrupt. It is 
worth noting that generally those 
railroads whose bonds represent only 
about one-third of their capital or 
less have been able to earn the inter- 
est each year, while many of those 
which have borrowed more have not. 

Power companies also have gener- 
ally borrowed a higher proportion of 
their capital than is considered pru- 
dent for the Bell System. They have 
been able to do this without running 
into the same difficulties many of the 
railroads have. For one thing, their 
business fluctuates less sharply than 
the business of either the railroads or 
the Bell System. During times of 
depression, earnings of electric utili- 
ties have not fallen off to the same 
extent as the earnings of telephone 
companies. This is due in large part 


to the greater stability of their resi- 
dence market. 

The experience of manufacturing 
concerns is also of interest in this 
connection. Reports of the Bureau 
of Internal Revenue on “Statistics of 
Income”’ covering some 80,000 manu- 
facturing corporations show bonds to 
constitute only about 10 percent of 
the total capital. This shows that 
these companies, which are generally 
subject to sharp fluctuations with the 
ups and downs of the business cycle, 
have tended to keep their debt at a 
minimum. 


Earnings Needed on Stock 


ASSUMING then that the borrowed 
part of the System’s capital should 
not represent more than approxi- 
mately a third of the total, what 
about the other two-thirds—the stock 
money? What does the System need 
to earn on that, in order to get more 
of it when it is needed? 

A reasonable way to start look- 
ing for the answer is first to review 
the financial history of the System. 
Money invested by stockholders in 
the Bell System increased from about 
$700 millions in 1920 to more than 
$214 billions in 1944. Most of that 
money was invested in the 1920s, 
when the System’s average earnings 
were relatively higher than during 
any other period in the last 25 years. 
During the period 1920-1926, which 
omits the abnormal years 1927-1929, 
the average earnings on stock money 
were 9.5 percent. No doubt this 
earning power of the 1920s was an 
important factor in inducing people 
then to put their money into the busi- 
ness. 

However, there is no certainty that 
today the System necessarily has to 











148 


earn as much as it did in the ’20s in 
order to get the new money it needs 
for further expansion. Over the long 
period since 1920 the System has, af- 
ter all, come through pretty well; it 
has weathered depression and war; 
it has enormously improved and in- 
creased the service, and its credit is 
good. During this whole period, in- 
cluding good business years, depres- 
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for the long period ( (7-8%) may be 
sufficient to induce equity investors to 
entrust more money to it in the fu- 
ture. 

Investors themselves have pro- 
vided a test of the reasonableness of 
the System’s past earnings. 

There are two ways in which an A. 
T. & T. stockholder can buy more 
stock. One is to buy it on the stock 
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sion and war years, the System’s earn- market from another stockholder 


ings on the investment of the stock- 
holders in the business have averaged 
7.8 percent. That’s the average for 
the long period from 1920 to 1944. 
While some uncertainty exists, it 
looks as though earnings somewhere 
between those for the period when 
the System successfully sold most of 
the stock (9.5%) and the average 


who wants to sell. The other is to 
buy it from the Company at the times 
when the Company offers it for sale. 

The first method doesn’t provide 
the Company with additional money 
to build new plant. The second 
method does. 

But the person who buys stock 
from the Company wants to feel that 
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the integrity of his investment will be 
maintained. To give him that assur- 
ance, the average price he can get on 
the market ought to be at least some- 
what higher than the money repre- 
sented by his investment in the busi- 
ness. 

During the last 25 years, the stock- 
holders’ investment in the business 
has averaged $137.51 per share. 
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$10 more than the amount per share 
that the owners of stock actually have 
invested in the business. This means 
that the investing public, watching A. 
T. & T. earnings year after year, has 
set an average price on the open mar- 
ket just about high enough to give the 
people who have bought stock from 
the Company the necessary assurance 
that in the long run their stock is 
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This is the average cash per share 
that the stockholders have actually 
paid to the A. T. & T. Company, 
plus the amount of accumulated earn- 
ings per share that has not been paid 
out in dividends but belongs to the 
stockholders and is part of their in- 
vestment (Fig. 8). 

On the stock market, the price of 
A. T. & T. stock in the last 25 years 
has averaged $147.66 a share—about 


worth what they have invested in the 
business (Fig. 9). 

Another means of judging what 
the System’s earnings on stock money 
need to be is to look at the earnings 
of other companies. Many of them, 
too, are interested in attracting in- 
vestors, and the System must com- 
pete continuously with them for the 
investor’s dollar. For 20 years The 
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has recorded the earnings of approxi- 
mately 1300 leading manufacturing 
corporations. In the 20-year period, 
the earnings of those companies—in- 
cluding both the profitable and the 
non-profitable concerns—have aver- 
aged 8.2 percent on the money in- 
vested in them by their stockholders. 
The comparable average for the Bell 
System in the same period has been 
7.7 percent. 

However, the picture in the last 
three years is quite different. In 
1942, 1943, and 1944 the average 
earnings of this large group of com- 
panies rose to 9.9 percent, while Bell 
System earnings on its stockholders’ 
investment were only 6.7 percent 
(Fig. 10). This points rather con- 
clusively to the need for increased 
Bell System earnings in order to 
compete with other industry to ob- 
tain the money for the tremendous 
construction program’ which lies 
ahead. 

Incidentally, the System’s low earn- 
ings in 1942, 1943, and 1944 show 
definitely that it did not profit from 
the war; its wartime earnings were, 
in fact, the lowest since the worst 
years of the depression. This was 
in spite of the record volume of busi- 
ness handled (Fig. 11). But today 
the System must face the fact that it 
now needs higher earnings to obtain 
the capital required to meet the de- 
mands and opportunities of peace. 
In times of good business its earnings 
must be enough to offset the reduced 
earnings which are inevitable in peri- 
ods of lower business volumes. 


Earnings on Total Capital 


To suM uP the evidence as to what 
earnings the System will need: 
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1. About a third of the capital is 
now borrowed money and it will be 
prudent not to increase this propor- 
tion of debt if it can be avoided. 
The average cost of the debt is a 
little over 3 percent a year and is not 
likely to go much lower. 

2. The other two-thirds of the 
capital is stockholders’ money. At 
least two-thirds of the mew capital 
needed should be obtained by selling 
more stock. To make sure that the 
System will be able to interest in- 
vestors in buying large amounts of 
new stock, earnings on stock money 
should at least be somewhere between 
the earnings of the early ’20s and the 
earnings over the entire span of the 
past 25 years, say about mid-way be- 
tween the two, or between 8% and 
9 percent. 


3. If one-third of the capital costs 
a little over 3 percent and two-thirds 
somewhere between 8% and 9g per- 
cent, then the average earnings re- 
quired on total capital figure out to 
be at least from 6% to 7 percent. 


V2 

These earnings required to do the 
job ahead are not high. The System 
does not ask that they be high—it 
only wants them to be high enough to 
do the job. And the difference be- 
tween earnings that are high enough 
and earnings that are too low is of 
tremendous importance. 

Earnings high enough mean that 
the Bell System can go forward and 
improve its service, increase employ- 
ment, pay good wages, develop fur- 
ther ways and means of increasing 
the value of the service, and in the 
long run continue to reduce its cost. 
Experience proves it. It is because 
the Bell System as a whole has ob- 
tained enough money to do its job 
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well that it has been able to give its 
customers much more for their money. 


What the Money 
Will Accomplish 


THERE HAS never been a time in the 
history of this business when there 
have been more new developments 
capable of being translated into bet- 
ter and more valuable service for tele- 


billion dollars in the postwar period. 
In the next five years this may well 
mean a billion and a half in new 
money from investors; and looking 
ahead ten years instead of five, the 
System may require well over two 
billion—nearly as much new capital 
as it had to obtain in the whole 
period from 1920 to 1945. 

This new money will be used to the 
nation’s benefit. It will mean giving 
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phone customers. But let there be no 
mistake about it: in order to do the 
job that the System has the skill to 
do, it is going to need very large 
amounts of new capital and it ur- 
gently needs earnings adequate to en- 
able it to obtain the necessary billions. 

To meet backed up service de- 
mands alone the System needs $700 
millions of additional plant as fast as 
it can be put in. Expenditures for 
new construction will total several 


service to all who now want it, in- 
cluding the more than 2,000,000 peo- 
ple whose applications are being held 
for lack of equipment. It will pro- 
vide individual line service to hun- 
dreds of thousands who have been on 
party lines because that was the only 
service available in wartime, and ex- 
tension telephones in hundreds of 
thousands of additional homes. It 
will mean pushing forward the pro- 
gram to give fast and accurate dial 
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service. It will mean eliminating the 
“turn the crank” magneto switch- 
boards entirely, providing modern 
handset telephones for everybody, 
and introducing new and improved 
types of key sets and intercommuni- 
cating systems. 

The System’s farm program alone 
will employ a hundred million dollars 
and 12 million man-hours of work 
with the objective of adding another 
million telephones in Bell rural areas 
to the million already in service. 

It will also mean adding toll plant, 
including hundreds of thousands of 
miles of new circuits, to restore toll 
and long distance service to the stand- 
ards enjoyed before the war. Fur- 
ther improvement in the speed and 
accuracy of toll and long distance 
service will be obtained by the intro- 
duction of new equipment and meth- 
ods which will enable an operator to 
dial a call through from coast to 
coast without the assistance of an- 
other operator (Fig. 16). Still other 
developments look to eventual cus- 
tomer dialing of toll calls over long 
as well as short distances. 

The nationwide system of coaxial 
cables will transmit television pro- 
grams as well as telephone messages, 
and radio relay systems will be built 
to complement and operate harmoni- 
ously with the wire lines (Figs. 12, 
13). Two-way voice communication 
will be furnished to connect motor 
vehicles, boats of all kinds, and trains 
with any telephone in the land that 
they wish to reach (Fig. 14). The 
number of circuits to countries over- 
seas will also be vastly increased and 
will give improved speed and quality 
of overseas service (Fig. 15). 

To do these things will take men, 
women, materials, and money. There 


are many thousands of jobs ahead in 
the manufacture, construction, and 
installation of new plant. In the 
next five years there will be needed, 
in all probability, 12 million tele- 
phones for new customers and for re- 
placements, additional buildings and 
central office equipment for the rapid 
extension of dial service, 40 million 
conductor miles of exchange wire in 
cable, and toll cable for 15 thousand 
miles of route. And to help get the 
work done, some 30,000 new cars and 
trucks will be needed. 


A Dynamic Program 


THIs Is a dynamic, forward-looking 
program. It can be accomplished if 
earnings are sufficiently high to at- 
tract from investors the money to 
build the new improved plant needed. 
This will make possible plenty of 
jobs, better service, and more service. 
There is every reason to suppose that 
the same American common sense 
that has made telephone service so 
progressive in the past will make it 
equally successful in the future. And 
always, behind the whole program, 
stands the policy plainly stated by 
Walter S. Gifford, President of the 
A. T. & T. Company, in 1927: 
“Earnings must be sufficient to as- 
sure the best possible telephone serv- 
ice at all times and to assure the con- 
tinued financial integrity of the busi- 
ness. Earnings that are less than 
adequate must result in telephone 
service that is something less than the 
best possible. Earnings in excess of 
these requirements must either be 
spent for the enlargement and im- 
provement of the service furnished, 
or the rates charged for the service 
must be reduced. This is fundamen- 
tal in the policy of the management.” 








The Bell System's Manufacturing Arm Swings Back S wiftly 
to the Making of Civilian Telephones and Equipment for 
Which Millions of Customers Are W. aiting 


Western Electric Tackles 
the Peace-time Emergency 


Walter M. Reynolds 





THEY'RE BREATHING FIRE and 
they're moving fast at the Haw- 
thorne Works of the Western Elec- 
tric Company, in Chicago. 

They’re in high gear, the place is 
jumping, and they’re speeding around 
the corner from War Street into 
Peace Boulevard. Hurry is _ the 
watchword. 

There were 106 of Hawthorne's 
great building sections which re- 
quired complete or partial rearrange- 
ment and retooling. Not more than 
two weeks after the Nips quit, nine- 
teen of the building sections—which 
are as big as three-quarter-size foot- 
ball fields—had been scrubbed clean 
of war and were throbbing with ci- 
vilian telephone manufacture. In an- 
other two weeks—one month after 
the Jap surrender—the nineteen 
building sections had increased to 
thirty-five, all at work on peace-time 
equipment. Besides, reconversion 
was pounding forward in an addi- 





tional sections of the 
plant. 

This would sound like a record, 
and maybe it is, although there is 
nobody at Hawthorne right now to 
answer the question. They are all 
too busy. The records they’re inter- 
ested in at the moment are those 
having to do with the rate of produc- 
tion of telephones, central office dial 
equipment, and exchange cable. 

Here’s the first chapter of that 
record: 

Within one month after the fight- 
ing was halted, the production rate 
of central office dial equipment was 
up more than one and a half times 
what it had been. And at the end of 
that same month, combined set tele- 
phones were going into the packing 
cases more than one and three-quar- 
ter times as fast as they had at the 
time the Japs said “Yessir!’’ to Mac- 
Arthur and Nimitz. 

Before the end of the Pacific war, 
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some civilian telephones and tele- 
phone equipment were being made. 
The quantity was small in propor- 
tion to the great need; but every- 
thing was being done that could be 
done without interfering in the war 
job. 


That there was an immediate post- 


things that supply telephone service. 
And it doesn’t take a visitor in their 
workshops long to decide that they’re 
a resourceful, powerful crew of peo- 
ple! 

They are tackling the job of get- 
ting their factories back to peace pro- 
duction the same way they and tele- 





Mittwricuts make ready telephone assembly lines to augment those already in 
operation as Western Electric gears up for new daily production records 


war civilian telephone production up- 
swing at Hawthorne demonstrates 
clearly how Western Electric people, 
like all in the Bell System, face up 
squarely to the long line of two mil- 
lion and more of the public who want 
telephone service and want it quick. 

At Western, they are doing every- 
thing in their power to supply the 


phone people tackle a rehabilitation 
job in the wake of a hurricane or 
flood. 

They are doing it emergency- 
style— 

—make temporary connections to 
the machines run the water and 
compressed air pipes in quick! 

—slap in the power leads, we'll 
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get them into conduits after a while. 
—start the wheels rolling, pronto! 
—pick up three days, four days, 
now, when we need it. 
—later will be time enough to clear 
up the temporary construction! 
That’s how Western’s men and 
women are getting out the stuff. 
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sets around here in spite of hell and 
high water!” 

There are thousands like Charley 
at Hawthorne. 


Dreams Come True 


TO WALK into the Hawthorne shops 
nowadays is to renew, suddenly, the 





THESE small punch presses are now pounding out piece parts for telephone equipment 
as the arduous conversion from wartime to peacetime production goes swiftly ahead 


Take Charley Carroll. He runs 
the miscellaneous station apparatus 
division. He’s got black, curly hair, 
a firm mouth, and a strong chin. 
Charley sticks that chin out and he 
puts it in words. 

“Look, mister.” says Charley, 
‘‘we’re producing high-class telephone 


childhood dreams of Santa Claus’s 
workshop. It is that way for a tele- 
phone man, anyhow. 

Beautiful shiny black telephone 
handles glide on their conveyor car- 
riers four abreast in a long line to- 
ward the assembly benches. 

Glittering cross-bar switch units 
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swing along overhead trolley tracks 
to keep a date with cables of gay- 
colored wires that will be stitched in 
place with thousands of drops of 
solder. 

Snakes of hot copper looking like 
neon lights shoot from the rod mill’s 
rolls, are grasped by tongs and fed 


would thrill and terrify you if you 
were Mickey Mouse spins the bril- 
iant wires into cables of garden-hose 
thickness. 

Girls seated like ladies in a circle 
at a quilting party bend their heads 
above the conveyor belt on which 
their nimble fingers assemble delicate 


A Few weeks ago all of these women were working on military communication equip- 


ment. 


again to the rumbling machine that 
squeezes the metal into wire-shaped 
rods. 

A flock of little merry-go-rounds 
twist pink, yellow, purple, red and 
green threads into insulating jackets 
on wires. 

In a wire cage a Ferris wheel that 


Now they are making wire connections on units of central office equipment 


transmitter units. 

A hunchback press stands eight 
feet tall and goes ‘‘Ka-whump” to 
bite a bar of steel and make another 
U-shaped magnet for ringer assem- 
blies. 

There’s the angry buzz of com- 
pressed air screwdrivers sinking brass 
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screws into the vitals of combined 
sets. 

A busy little punch press snaps 
rivets into piece-parts. ‘‘Zu-whapp! 
Zu-whapp! Zu-whapp!’’ goes the 
press, and each stroke shouts “Good 
news! Good news! Good news!” to 
every telephone man and woman in 
the land. 








Wirinc the units of central office switch 
boards is an intricate operation which 
calls for training, skill, and care 


It is good news, tremendously good 
news to the public and to telephone 
companies, this action that is taking 
place at Hawthorne. 

That the action is vast and that it 
is complicated almost beyond com- 
prehension is demonstrated by the 
sights to be seen and the stories to 
be heard at the Works. 

Western Electric, of course, is a 
whole lot more than Hawthorne, big 
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as the latter is. There are three ma- 
jor Works—Kearny, New Jersey, 
which concentrates on switchboards, 
exchange cable, and carrier systems; 
Point Breeze, at Baltimore, Mary- 
land, which emphasizes wire, switch- 
board cords, and toll cable—particu- 
larly coaxial cable; and Hawthorne, 
where the big volume production is 
in central office dial equipment, tele- 
phones, and exchange cable. 

Each of these major units makes 
many other vital elements of tele- 
phone plant, of course, and each has 
many satellite plants. About 70,000 
people work for Western Electric, 
and of these some 21,000 are located 
at the Hawthorne Works and its 
supporting plants. 


Even Before Pearl Harbor 


EvEN BEFORE Pearl Harbor, the 
crescendo of Western Electric’s war 
work had begun. Military tele- 
phones, switchboards, radars, and 
secret electronic combat devices of 
many kinds were given the green 
light. Western Electric, singularly 
fitted to do this job, was absorbed 
85 percent by essential war produc- 
tion. But that is now coming to be 
an old story. 

Here’s where the story gets new 
again | 

‘All of us,”’ says David Levinger, 
Hawthorne’s Works Manager, 
“buckled down to a long drawn- 
out war with the Japs after victory 
in Europe. We concentrated—you 
know how we concentrated !—giving 
the Armed Services everything they 
asked for, plus. 

“Then some time in June of this 
year, as reports of the Pacific fight- 
ing came in, the thought began to 
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grow, ‘We could be wrong! We 
could be wrong .. .’” 

In July, Mr. Levinger called in the 
heads of his departments. 

“Maybe this isn’t to be a long 
drawn-out war,” he counseled them. 
“It’s time we know exactly what 
we'll do to meet the needs of the Bell 
System if the end comes quickly.” 

A month before V—J Day, he rec- 
ommended to them that Hawthorne 
supervision ‘“‘expect each day that to- 
morrow will be V-J Day—and plan 
accordingly.” 

That is why—without cutting one 
whit from commitments to the war 
job—Hawthorne was building up 
telephone production before mid-Au- 
gust; and why, when V—J Day did 
come suddenly, plans were ready and 
machines, men, and materials were 
poised to tackle the Bell System job. 

On V-—J Day war production was 
sharply cut back while civilian tele- 
phone production stayed on an all- 
out six-day basis. Since then, pro- 
duction for civilian use has gone up 
with quick acceleration as Govern- 
ment needs have fallen away. 

Within two weeks after the Jap 
war ended, for example, two Haw- 
thorne workers were on telephone 
production to one who was assigned 
to war work. A month after the Jap 
surrender, the ratio was nearly four 
to one. 


Change-over—Plus Greater 
Production 


How bo You swing a vast, complex 
manufacturing organism over from 
war to peace production? 

It is no “put down this book, pick 
up that one” operation. Remember, 
war commitments were being met 


x 


continuously throughout the change- 
over. And the almost overwhelming 
pressure of Bell System needs was 
building up, up... so that no 
thought could be given to the easy 
way: shut-down, re-organize, relo- 
cate machines and shops, and then 
blow the whistle and start up pro- 
duction. 

The war job and the peace job 








WitH PEACE, production of dial equip- 


ment is going ahead fast. Here a cable 
former is ‘‘sewing”’ a line finder cable 


had to overlap. There was just that 
much pressure on Western for its 
products. 

Not only was Hawthorne faced 
with a very rapid changeover from 
war to peace production; it was con- 
fronted with the proposition of es- 
tablishing production levels, in the 
cases of most products, at high points 
far beyond those reached in pre-war 
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years. And it all had to be done— 
but quick! 

They worked out a program which 
said that by the end of four months 
after V—J Day they would be turning 
out telephones at an annual rate of 
two and one-half million sets. That's 
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goes up and up and up to nearly 
three times that many. 

Then there’s exchange cable. Haw- 
thorne started from behind scratch 
on this much needed commodity. Be- 
fore the war, Hawthorne and the 
Kearny plant divided production of 





TueEse truck loads of switches are to become parts in the Bell System’s expanding 
dial central office installations 


the maximum rate ever produced in 
peace-time. 

It means that in the hurried, wor- 
ried year of 1945—two-thirds a war 
year, one-third a peace year—West- 
ern planned to deliver to the Bell 
System over a million telephone sets. 
And in 1946 the delivery program 


exchange cable for the Bell System 
—divided it about so-so. Haw- 
thorne’s  cable-making plant was 
wiped out entirely to make room for 
war work. Now, however, they are 
again producing cable in large quan- 
tities, and in 1946 expect once more 
to be supplying their half of the Bell 
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System’s needs, but in the enlarged 
quantities required. 

Take dial central office equipment. 
The Bell System needs great quan- 
tities because about sixty percent of 
the applications for service held by 
the telephone companies are held due 
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years immediately thereafter Haw- 
thorne expects to make dial equip- 
ment for a million and a half lines. 
That is the “high level’ program 
you hear about in all parts of the 
Hawthorne Works. You hear it 
from the office up in the tower of the 











SWITCHES in increasing numbers are moving through the soldering and testing lines 
of the step-by-step shops 


to lack of central office equipment 
and outside plant. 

Western has accepted the commit- 
ment to produce dial apparatus for 
nearly a quarter million lines in 1945. 
In 1946 this will be quadrupled—ap- 
paratus for more than a_ million 
lines! In 1947 and in each of the 


six-loor Telephone Apparatus build- 
ing where Mr. Levinger works all 
the way to the boys in the rod and 
wire mill. 

If you’ve got manpower shaped 
into a smooth organization, enough 
machines and tools, and an adequate 
supply of materials, you can launch 
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yourself on a program of doubling 
or tripling your production—pro- 
vided you also have enough space. 


Doubled Production Calls for 
More Space 


At HAwTuHorne they didn’t have 
enough space, not by 800,000 square 
feet; but the receding tides of war 
offered the solution. It was the 
Studebaker Plant down Cicero Ave- 
nue several miles from the Haw- 
thorne Works—a_ sprawling, one- 
story, windowless, air-conditioned, al- 
most-new factory where parts were 
made during the war for Army air- 
plane motors. 

There are some 
feet of space at Studebaker. While 
the war was still on, rental of this 
plant was being negotiated to help 
take care of Hawthorne’s expanded 
war manufacturing needs. Now that 
peace is here, they’re thanking their 
lucky stars for Studebaker; for the 
big plant’s floor space is where ex- 
panded manufacture and assembly of 
civilian telephone sets will be done in 
addition to war equipment manufac- 
ture that continues. 

The occupation of the Studebaker 
Plant is only a single move—although 
a large one—in the biggest game of 
“‘let’s-rearrange-the-living-room” you 
ever heard of! 

Bill Timm tells the story. 

Bill is a manufacturing layout en- 
gineer, and it is the job of manufac- 
turing layout engineers to plan the 
physical arrangement of the facili- 
ties in the plant. Bill has graying 
hair. When you've heard his story, 
you'll understand why he goes home 
from work and relaxes by doing prob- 
lems in calculus. 


550,000 square 


The manufacturing layout engi- 
neer’s problem begins with the need 
for more capacity to meet the high- 
level cross-bar and telephone-set pro- 
gram. 

Bill Timm & Company scan the 
entire Hawthorne Works. 

Over beyond 26th Street they see 

a big six-story building with a one- 
story extension. On the Works plan 
this building is down as Building 17 75; 
but people around and about call it 
the 26th Street Building. The one- 
story portion houses the sheet metal 
shop and metals manufacture. Be- 
fore war pre-empted most of this 
structure with radar assembly, test- 
ing, and storage, it was used for 
switchboard cable manufacture be- 
sides the sheet metal operations. 

But not any more! This is where 
cross-bar will now be made. The 
question is: where shall the sheet 
metal shop be moved? 

All things considered, the 47th 
Street Building would seem to be the 
best place to relocate the sheet metal 
shop. But look what’s already in the 
47th Street place! There is (a) 
755-PBX’s, (b) central office power 
board equipment, (c) K-—2 carrier 
systems, and (d) a shop that has 
been making coils for Government 
projects. 

To begin with, the manufacture of 
power board equipment has got to be 
expanded and will stay right here. 
But the PBX job is located here only 
temporarily. It’s due to go back to 
the main plant as soon as war work 
is sufficiently cleared out there. The 
K-carrier job transfers to the Kearny 
plant. This just about fixes up the 
47th Street Building to receive the 
sheet metal shop—except for the 
Government coil shop. Fortunately 
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for Bill Timm, that shop died when 
the war ended. 

However, there’s still an orphan 
Remember? Switchboard 
cable used to be made back in Build- 
ing 175 where the augmented cross- 
bar job now is located. And switch- 
board cable is something we're going 
to need in very considerable quantity. 
Where will we start up the manufac- 


around. 





ture otf that? 


The answer lies in Building 106. 
Time was, before the war, when this 
vast single-story structure housed the 
manufacture of telephones along with 
But war filled 
up Building 106 with gun directors, 
computers, and other needed tools of 
the combat However, the 
war work there is done now and the 
switchboard cable work can take its 


several other things. 


forces. 
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place in the space occupied before 
the war by telephone set manufac- 
ture. The latter, of course, is slated 
for the Studebaker plant. 

“Calculus,” says Bill 
relaxing.” 


Timm, “‘is 


Preparations for Production 


AND so you can see the kind of ring- 
around-a-rosy that goes on in reor- 


More and more miles of 
wire are spinning off 
Western Electric’s ma- 
chines every day. This 
one simultaneously tins 
12 bare copper wires 
which become a protec- 
tive braiding over rub- 
ber insulated conductors 


Scenes from all three of 
Western Electric’s prin- 
cipal Works—Kearny, 
N. J., and Point Breeze, 
Md., as well as Haw- 
thorne—are among the 
photographs which illus- 
trate this article 


ganizing a war manufacturing plant 
such as Hawthorne was. 

Nothing has been said, however, 
of the details of the job—the ques- 
tions which must be answered, like: 

—how many machines? 

—what type? 

—how many people? 

—number and type of benches? 

—will a given shop operate one 


shift. two. or three ? 











168 Bell Telephone Magazine 


flow of materials 
Conveyors? 


—what about 
and finished parts? 


Aisle space required? 

When dozens of questions like 
these are answered, it’s time to make 
a model floor plan of each “new” 
location. Templates representing the 
actual floor space required by each 
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build and install everything needed. 

And to all of this add the prob- 
lems of raw material supply and of 
personnel training (at Hawthorne 
they’re doing the unprecedented 
thing of operating training facili- 
ties in three shifts, around the clock), 
and you gain a sketchy idea of the 





EicHt weather-proofed textile-wound wires are being painted with quick drying 
lacquer, passed through a drying duct, and taken up on the reels in the foreground 


machine and bench are cut and fitted 
into a miniature plan. After this 
comes the “write-up” and the job 
description, so everybody will know 
where to put what, how to lay out 
the power circuits of various volt- 
ages, the water, the lighting; build 
Then it’s 
the millwrights’ turn to go in and 


cranes, tools, conveyors. 


complexity of the Hawthorne change- 
over program. 

Yet these are merely preparations 
for production. Manufacture starts 
from scratch. There’s nothing in the 
hopper in the way of piece parts with 
which to make, in turn, the sub-as- 
semblies and the final assemblies of 
The piece 


telephones, for instance. 
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parts must be manufactured first; and 
you can’t make piece parts until the 
raw materials are converted into 
wire, strips of metal, rods, and 
shapes of many kinds. 

For instance—ringer coils. 

The sound of the telephone bell is, 
perhaps, the most easily recognized 


Tuis is one of the big stranding machines which turn out telephone cable. 
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coarse by comparison. So fine is it 
that women capable of fine needle- 
work invariably are selected to op- 
erate the machines which wind the 
coils, eight at a time, upon a “stick.” 

Skip, if you wish, the problems of 
re-locating the winding machines, of 
combing the plant for women quali- 


At one 


loading it holds wire enough to stretch as a single strand from Chicago to Denver 


symbol of telephone service. 

One of the things that makes the 
telephone ring is a pair of coils of 
tightly wound wire, each coil about 
134 inches long. The wire in the 
coil is one of the thinnest, most deli- 
cate copper strands found anywhere 
in the telephone plant. It is 39- 
gauge—and a horse hair is thick and 


fied to do the coil winding job, of 
training them. Look only at the pro- 
duction record: 

On the first day that the machines 
and people were ready to go, exactly 
ten “sticks” of coils were wound. 
That’s eighty coils, or enough for 
forty telephones. 

That first day was a Monday. On 
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the fourth Monday afterwards some 
1029 “sticks” —8,232 coils—were 
Same machines, same girls, 
A pretty produc- 


. 


wound. 
same kind of coils. 


tion picture, you say? Well, it is. 
But where did the tiny wire come 

from that they made into coils? 
Hawthorne’s wire mill supplies the 

answer, and their production story 
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Yet, on that fourth Monday in the 
coil winding shop, output was only 
one-third of what the production pro- 
gram says it is to be when every- 
thing is going full tilt. 

And a ringer coil is only one of 
429 parts which go to make up the 
combined dial telephone set. 

Obviously, the major and minor 








CARRIER SYSTEMS will play an increasingly important part in the nation’s growing 


telephone network. 


matches the coil winding story. 
Think for a minute of the opera- 
tion in the wire mill. There they 
tell you that a pound of copper spun 
out into 39-gauge wire is 25,040 feet 
long. It takes 900 pounds of this 
wire to make 8,232 coils. That's 
22'4 million feet of wire, some 4,260 
miles of it to be produced—daily ! 


Carrier panels are here being assembled 


production feats being performed ev- 
ery day at Hawthorne couldn't be ac- 
complished without a full share of 
devotion to the ideals of Bell Sys- 
tem service. 

Ralph Price, manager of the cen- 
tral office division of the plant, talks 
from the grass roots of his feeling 
when he stands before his 600 super- 
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visors—as he did on Tuesday eve- 
ning, September 25—and says: “We 
can have only one answer to a request 
from the Bell System, and that’s 
‘Here it is!’”’ 

The same idea was voiced another 
way by another Hawthorne man— 
nobody now remembers who—help- 
ing to do the rush job of transport- 
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s 


lament, “if only the engineers could 
figure some way to give us power, we 
could run this thing all night on the 
truck.” 

Or, there is the story about the 
Bodine press that broke down. 

This press takes a little piece of 
steel the size of a .22 calibre bullet 
and crimps it on the end of a three- 


f 
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TELEPHONE bells, being added here to the assembly of the instrument base, will ring 


for more and more customers In coming weeks 


ing a vital machine from the St. Paul 
plant to Hawthorne. The machine 
punched out parts at St. Paul until 
the whistle blew Saturday night, was 
ripped up by the roots for the 400- 
mile truck trip to Hawthorne, was 
installed Sunday, and was punching 
‘em out again on Monday morning. 

“Tf only,” the man was heard to 


inch snip of steel wire. The result is 
known as a clapper ball assembly. 
It’s the gadget that strikes the tele- 
phone bell. 

According to Joe Podzimek, who 
is chief of the machine and finishing 
department, the main bearing of the 
press burned out one Saturday, just 
fifteen minutes before the whistle. 








bey. 
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The maintenance folks came on the 
run, took one look, and said it was a 
three-day job to tear down the ma- 
chine and replace the bearing. 


On hand at Hawthorne were 


enough clapper balls to supply the 
telephone assembly lines for eight 
days; but there weren’t any to speak 





\T THIS POINT on the final assembly con- 

veyor, telephones become complete in- 

struments—destined to relieve in increas- 

ing numbers the war-born shortage which 

has deprived many families of the service 
they desired 


of at St. Paul, where the rate of as- 
sembly was greater than at Haw- 
thorne. There were enough pieces, 
if spread between both places, to keep 
the lines going a day and a half— 
that would be Monday and Tuesday, 
up to about noon. 

It might be expected by some that 
the repair job would be under way 


Monday morning; and along about 
Thursday noon supplies of clapper 
balls would again be in the assembly 
line hoppers. Only two days lost! 

But, of course, what happened was 
that three men called up their wives 
that Saturday evening and said, “See 
you later.” They worked all night. 
On Sunday two men worked all day. 
They compressed the three-day job 
into less than two—and the machine 
started to work as usual bright and 
early Monday morning. 

Maybe Joe Podzimek’s boys fig- 
ured, simply, “‘Can’t hold up produc- 
tion. We'll work tonight.” 

But a telephone company man 
would figure it this way: “To days 
of telephone production saved means 
11,800 more telephones; that’s 11,- 
800 people who get telephone service 
two days earlier.” 

Joe Podzimek doesn’t think the 
broken press story is worth printing. 

“Why that sort of thing goes on 
all the time around the plant,’ he 
protests which only makes the 
story bigger and brighter. 


Engineering Is Hummin g 


ONE OF THE tensest spots in the 
whole of Hawthorne hasn’t a ma- 
chine in it—and won't have. 

It’s the section which houses the 
equipment engineering branch, a tre- 
mendous, long room lighted brightly 
by windows on both sides and filled 
to the walls with busy people. 

Hundreds of flat-top desks crowd 
together in ranks and rows. Some 
600 engineers and draftsmen are in 
this branch now, but double this num- 
ber will be required to handle the 
high-level program which faces Haw- 
thorne. 

It is big, this section. 


A long- 
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legged man walking naturally takes 
fifty-eight seconds to go the length 
of it. But the astonishing thing is 
that here are blue prints and records 
for all dial central offices in the Bell 
System. 

Somewhere in this room is at least 
one man who knows the equipment 
layout of any Bell dial central office 
in the land you care to pick out. He 
knows it in intimate detail—the 
specifications of its apparatus, ar- 
rangement of its circuits, everything. 
He’s got the prints, which are con- 
tinually kept in agreement with the 
working plant. 

If catastrophe should strike that 
dial office at noon, by the time a call 
got through to Hawthorne, work 
could be under way on its duplication. 

Nowadays the engineers here face 
the Herculean task of going step-for- 
step with each telephone operating 
organization as central office addi- 
tions or rearrangements are engi- 
neered and built in this post-war 
period. Central offices are tailor- 
made and these are the boys with the 
tape measures, the pins, and the scis- 
sors. If Hawthorne is jumping with 
activity, then these engineers vibrate! 

Bill Hannenberg, division equip- 
ment engineer, is a calm fellow; but 
the frown lines in his forehead 
deepen when he explains the fix the 
engineers are in. 

“Engineering,” he says, ‘must be 
six months ahead of the shop. So, 
at the start of this production race 
we were six months behind. But 
we're catching up!”’ 


At best, this story about Hawthorne 
offers only a high-spot picture of the 
people there and how they are coming 
around the corner from war to peace. 

They’re not doing it with mirrors 
or tricks, but with hard, slugging 
work sprinkled with imagination and 
initiative. It’s a procedure that looks 
awfully good to a visitor. 

But already Mr. Levinger, like a 
locomotive engineer, is looking back- 
ward at the critical switch in the 
tracks over which his speeding train 
is still pounding. 

He says: “At Hawthorne, we 
faced’’—and note the past tense— 
“the problem of how to produce 
quickly the greatest volume of tele- 
phone equipment the Bell System 
ever needed in a given time. Simul- 
taneously, we had to get in gear for 
the future expanded high-level pro- 
duction program. 

“The fact that much of this had 
to be done under the stress of sud- 
den changeover from war to peace 
meant greater complications con- 
fronting us, in that the plant had to 
be largely rearranged. But now 
we're in a fair way to meeting our 
commitments.” 

At this point the works manager’s 
eyes swing around to the tracks 
ahead. . . 

“In December we wiil be mighty 
close to old-time levels of produc- 
tion. New levels will be reached 
next year, when new machines will be 
ready. Then, on a two and three 
shift basis six days a week, we'll be 
on the high-level highway.” 








The Bell System Has a Big Job in Enabling Thousands of 


Soldiers Returning from Overseas to Talk with Loved 
Ones at Their Earliest Opportunity 


That First Call Home 


T. Hunt Clark 





THERE Is bedlam in the harbor. 
Whistles are blowing, planes circling 
overhead, boats bustling through the 
water, and bands playing. The 
stately ““Queen”’ proceeds calmly and 
slowly through the uproar. But her 
khaki-clad passengers, swarming over 
decks and lifeboats, are far from 
calm. They shout, wave, call to the 
girls of the WAC band playing 
loudly on the small boat steaming 
alongside and to all the enthusiastic 
people on the other welcoming craft 
swarming around the great vessel. 
Here is still another troop ship ar- 
riving from Europe with those boys 
who have not seen America for one, 
two, three years or more. Up the 
river the ship is warped to the dock 
by puffing tugs, the gangplanks are 
lowered, the victors of the European 
war start stomping ashore. On the 
pier are more bands, and also Red 
Cross aides handing out milk, ice 
cream, and cookies. Soon the sol- 


diers are off to a Disposition Center 
(also known as a debarkation camp), 
the first of the series of camps on the 


road to furloughs and other Army 
duties or—more particularly since 
V—J day—back to civilian life. 
Along the east coast are four ma- 
jor Disposition Centers to which the 
men and women of the Army first go 
immediately when they arrive from 
Europe by boat. These are Camp 
Myles Standish, Mass. ; Camp Shanks, 
N. Y.; Camp Kilmer, N. J.; and 
Camp Patrick Henry, Va. Most of 
the service men returning from Eu- 
rope have come into these camps 
through the ports of Boston, New 
York, and Norfolk. Between June 
1 and October 1, well over a million 
service men have passed through 
these camps. While some men of 
the A.A.F. have been flown back, 
landing principally at Bradley Field, 
Conn., Mitchell Field, N. Y., or 
Miami, Fla., their number is small 
as compared with those who have 
come home through those three ports. 
The stay at the Disposition Cen- 
ters is short: only 12 to 48 hours. 
From them the soldiers are trans- 
ported to one of 26 Personnel Cen- 
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STEAMING PAST the towering sky-line of lower Manhattan, the “Queen” heads for her 
berth with nearly 15,000 returning troops aboard—most of them on deck for the first 
sight of their welcoming And grateful country in many long and weary months 


ters which are located throughout the 
country. Each man is sent to the 
Personnel Center which is nearest his 
home and there, after going through 
various steps of “‘processing,”’ lasting 
one to three days, they either receive 
a furlough before further assignment 
or are discharged. 


Freedom of the Camp 


ON ARRIVAL at the Disposition Cen- 
ter, the various groups march to their 
barracks. Next they are given a fine 
meal, of which beefsteak is frequently 
the “‘piéce de resistance.’ Then 
comes “briefing” by officers on the 
regulations of the camp and the steps 
in their processing, new uniforms, 


and, finally—the freedom of the 
camp. 

This is it—the long-awaited first 
opportunity to telephone home. The 
rush to the nearest telephones is a 
sight to behold—and, of course, a 
challenge to the resourcefulness and 
ingenuity of the telephone company 
to see that their calls go through as 
quickly as possible. 

By far the most popular spots in 
the camp are the attended public tele- 
phone centers—perhaps six or seven 
in number—which are conveniently 
located in the various areas and are 
now ready to start completing those 
all-important ‘“‘first calls home.” 
Even if there were no sign posts and 
the men had not been furnished with 








maps of the camp showing the loca- 
tion of the telephone centers, all a 
soldier need do would be to follow 
the crowd and he would arrive at a 
telephone center. 

These centers are in regular Army 
buildings which have been made 
available to the telephone company. 
Inside, the boys find comfortable 
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AUTUMN 
ing for ingenuity and perhaps for the 
help of others to bring the called 
person to a telephone, the attendants 
and operators at the telephone cen- 
ter take great satisfaction in putting 
it through, since they know how im- 
portant it is to the soldier making it. 

The soldier gives the details of his 
call to one of the counter attendants. 





Between “shipments” at a Disposition Center: flower boxes for color, benches for 
comfortable waiting, signs and flood lights for easy identification 


chairs and benches, telephone direc- 
tories, telephone booths, a commer- 
cial manager and, behind a counter, 
a row of pleasant, helpful girls ready 
to record their calls and pass them 
to the switchboard operators for 
completion. Whether a call be to a 
point near by or far distant, whether 
it be simple to complete or one call- 


Then, after an interval which may 
be brief or sometimes long, over a 
loudspeaker comes the announcement, 
“Private Carter, calling Akron, take 
booth six, please.’’ Eagerly, or per- 
haps with anxious heart, the soldier 
hurries to booth six, closes the door 
upon his first moments of contact 
with home—and out over the wires 
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go magic words which are, most 
typically, “Hello, mom! I’m back!” 

It takes very little imagination to 
picture what these telephone calls 
mean to the soldiers. Just watch the 
eager expressions on their faces as 
they dash for a booth. Look at their 
half tearful smiles as they talk with 
the folks at home or to their sweet- 


one of the most effective ways to ac- 
complish this is to have adequate tele- 
phone facilities available. That first 
call home means a great deal to sol- 
diers who have been serving overseas 
for many months and its importance 
as a morale factor cannot be over- 
estimated.” 

To serve the men arriving at one 





InsipE a telephone center, pleasant attendants record the calls and hand the tickets 
back to the operating positions 


And, finally, see their air of 
satisfaction after they have finished 
talking. The commanding officer of 
a Disposition Center recently said on 
a radio broadcast: “A vital part of 
our activity here is to maintain the 
high morale of returning veterans 
while they await transportation to 
the next stop. We have found that 


hearts. 


of these Disposition Centers takes a 
good deal of equipment, a good many 
people. One camp’s six attended cen- 
ters have 37 switchboard positions, 
144 booths, 148 trunks. There are 
10 Commercial camp managers on 
public telephone activities; a Traffic 
manager; nine chief operators; 280 
Trafhe operators, clerks, cashiers, 
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and supervisors—all adding up to a 
total of about 300. This number 
does not include the many Plant De- 
partment people who do the installa- 
tion and maintenance work at the 
Disposition Center. Add to this the 


people and facilities at the other Dis- 
position Centers and Personnel Cen- 
ters—and serving the returning sol- 


AUTUMN 


and some had lists of calls to make 
for their buddies who were still over- 
seas. The load that such concen- 
trated calling throws upon the tele- 
phone facilities at the camp, nearby 
toll offices, and the network of long 
distance lines is tremendous. Dur- 
ing this period as many toll calls were 
handled at the camp as are normally 





PHOTOGRAPHED during a period of light use, this picture illustrates the comfortable 
furnishings and friendly atmosphere in the telephone centers 


diers becomes a very sizeable under- 
taking. 

Recently 28,800 men were received 
at one of these camps. They were 
“processed out” by the Army and 
were on their way to Personnel Cen- 
ters within 24 hours. But during 
those 24 hours nearly every man 
wanted to make a telephone call, 


handled in the same period by the toll 
office of a city the size of Columbus, 
O., or New Orleans. Under condi- 
tions such as these there are, of 
course, unavoidable delays on some 
calls; but the telephone companies set 
out to see that, as far as it is physi- 
cally possible, every man who wants 
to make a call will have the oppor- 
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tunity to place it and get it through 
before he leaves the camp. 

The telephone companies distrib- 
ute booklets to the men coming into 
these camps which tell them what is 
provided at the camp in the way of 
public telephone facilities. Generally 
a map of the camp is included, show- 
ing the locations of the telephone cen- 





crowded while other centers are not. 
Where this happens, cars or buses 
are provided to transport men who 
have not yet filed their calls to the 
less crowded centers. There are also 
arrangements whereby the central of- 
fice trunks coming into the camp can 
be redistributed among the switch- 
boards at the centers to provide ad- 





TELEPHONE directories for many cities help to speed calls by number—and give the 
men a feeling of being really close to home 


ters and also of other camp service 
buildings. 

In some of the large Disposition 
Centers, the telephone centers may 
be quite widely separated, in order to 
locate them conveniently throughout 
the entire camp area. It sometimes 
happens, therefore, that certain of 
the telephone centers will become 


ditional outlets at the busier centers. 

The telephone centers are kept 
open as long as there are men back 
from overseas who want to place 
calls. This requires 24-hour service 
on some days at some or all of the 
centers, and a large complement of 
switchboard operators, attendants, 
camp managers, and supervisory per- 
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sonnel to work in shifts around the 
clock. 


What It Takes 


LET Us SEE what goes on behind the 
scenes at a Disposition Center, from 
the telephone standpoint, when a 
large shipment of men is about to 
come into port. The returning sol- 
diers of the last shipment left yester- 
day for various Personnel Centers, 
and at present the camp is relatively 
deserted. The camp manager, a 
telephone company Commercial em- 
ployee assigned to spend his full time 
at the camp, has been maintaining 
close liaison with the camp Signal 
Officer. The Signal Officer has been 
and is helpful in many ways, and he is 
intensely interested in doing every- 
thing he can to assist the company in 
providing the best possible public 
telephone service for the home-com- 
ing soldiers. He is probably as 
proud as the telephone people them- 
selves of the spacious, attractively 
furnished telephone centers, which he 
was instrumental in obtaining, and he 
is appreciative too of the interest 
shown by all the telephone men and 
women who work at the camp. 

The Signal Officer now informs 
the camp manager that the “Queen”’ 
is scheduled to arrive at the port 
some time in the morning of the day 
after tomorrow, and that five other 
smaller transports are also due about 
the same time. He says that 15,000 
out of 20,000 men arriving in port 
are scheduled to come to this camp— 
information he has received from the 
Army Transportation Corps. 

With this information the camp 





BookLets inform the men about the telephone service provided for them, and 
suggest how they may use it most satisfactorily 
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manager and his Trafhe and Plant 
Department colleagues begin to set 
up tentative schedules for assistance 
at the telephone centers. All of the 
centers will be open until probably 
midnight on the day the boys arrive 
in camp and some will be open all 
night. Arrangements are made to 
insure that there are enough Com- 
mercial people on hand. The Traffic 
Department begins setting up tours 
of duty for additional operators and 
attendants at the camp and at near- 
by toll offices. The Plant Depart- 
ment makes a re-check to be sure the 
equipment is in good working order. 

During the afternoon of the day 
before the ships are due, the Trans- 
portation Corps is able to set a fairly 
definite time at which they will dock; 
and later it may furnish a detailed 
schedule of the arrival of trains and 
buses at the camp, with the number of 
men in each convoy. The Army is 
also able to state the numbers of 
men who are scheduled to proceed to 
the various Personnel Centers. This 
gives a good indication of what will 
be the geographical pattern of the 
calling, since the men go to the Cen- 
ters nearest their homes. If it ap- 
pears from this information that 
there will be a concentration of call- 
ing to the Southwestern states, for 
example, circuit rearrangements are 
made wherever possible to help han- 
dle the load, to augment the tele- 
phone paths leading to that section 
of the country; and plans are made 
to insure that the necessary operat- 
ing force is on duty at the toll switch- 
ing points along the way. 

With these data at hand, final ar- 
rangements for scheduling telephone 
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A map of the camp is usually included which shows, among other points, the locations 
of telephone centers 
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personnel are made. On the morn- 
ing of the expected troop arrival, the 
telephone forces begin converging on 
the camp by train, bus, and automo- 
bile. The skilled work of operating 
the switchboards in the telephone 
centers is necessarily done by trained 
Trafic employees. In addition to 
the regularly assigned telephone com- 
pany people, there are others who 
have answered the telephone com- 
pany’s appeal for part-time help: 
women from telephone central offices, 
from women’s clubs and civic or- 
ganizations, and others’ reached 
through newspaper advertising, who 
have felt a tug at their heartstrings 
when they learned that more and 
more help was needed at the near-by 
camp to enable the telephone com- 
pany to give service to the boys com- 
ing home. Telephone company men 
who have other regular duties are 
there also to help in every way pos- 
sible. 

So, when the first train loads of 
joyous soldiers arrive, some two or 
three hundred telephone people are 
either at the camp, ready to give 
service, or are prepared to take over 
in the later shifts. 

And then the rush begins! 


The Sergeant Is Bashful 


HERE Is a dialogue typical of many 
which might be heard at any tele- 
phone center in a Disposotion Center: 

A lanky sergeant comes up to the 
counter where a girl is recording the 
details of the calls the men want to 
make. She smiles and says: 

“Where do you wish to call, Ser- 
geant?” 

“Out near Tulsa, Oklahoma, 
ma’am, but s’far as I know there’s 


no telephone near where my gir— 
where the party lives.” 

“Is there anyone who lives near 
enough to bring her to the telephone 
—perhaps a grocery store or a neigh- 
bor ?”’ 

“Well, there’s a general store 
‘bout a mile from the farm—they al- 
ways were pretty nice "bout calling 
folks to the phone—only I can’t re- 
member the name of it to save my 
life. You see, I was only there just 
once. 

“What town would it be in?” 

“A little place called Durham.” 

‘And what’s the name of the party 
you wish to call ?” 

“Miss Mary Smith, ma’am.” 

“We'll try to locate her for you, 
Sergeant. It may take a little time 
but we'll do the best we possibly can.” 

“Thanks a lot. You know, I’m 
not even sure if she still lives in the 
same place.”’ 

“We'll give you a report anyway. 
And don’t be discouraged—we’ve 
completed calls here that looked a 
lot less likely than yours.” 

“You will be takin’ a great load 
off my mind if you can locate my— 
my—”’ 

“That wouldn’t be ‘sweetheart’ 
you're trying to say, would it, Ser- 
geant ?”’ 

“That is just the trouble, ma’am. 
You see, I’ve been away so long and 
the last time I’ve heard from her was 
over a month ago. So I don’t rightly 
know just how things stand.” 

The operator tries to get informa- 
tion from the general store in Dur- 
ham but the telephone doesn’t an- 
swer. The operator in Durham 


reaches the proprietor at his home 
and he says that Miss Smith is visit- 
ing Mrs. William Jones in the town. 
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“We're trying to get Miss Smith 
at the Mrs. Jones. 
They are ringing now.” 

“Gosh, | remember Mrs. Jones. 
She must be there.”’ 


residence of 


‘We have Miss Smith now. Booth 
No. 3, Sergeant.” 
“Geronimo! Look out below, 


here | come!” 
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and the men are encouraged to use 
them before filing their calls. A 
great percentage of the calls have to 
be placed by name and address, none 
the less, since many of the men, away 
for a long time, have forgotten the 
number they wish to call—sometimes 
even their own home telephone num- 
ber. Also, many of the families and 





DurincG busy evening hours, outside benches are popular with men waiting for their 


calls. 


The Personal Touch 


TELEPHONE CALLS placed by num- 
ber can be completed faster than 
when only the name and address are 
given. So the camps have compre- 
hensive libraries of directories cover- 
ing the larger cities of the country, 


Loudspeakers summon them inside when their calls are ready 


friends of the men have moved since 
they went overseas and are perhaps 
“doubling up,” as is so common in 
wartime. However, the camp man- 
ager spends a good part of his time 
around the directory racks helping 
the men to find the listings they want. 

The camp managers and other 
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company representatives circulating 
among the men are very busy people 
at these times. They move through 
the crowd, answering question and be- 
ing of assistance to the men in every 
possible way. So many of the men 
don’t realize that, even though their 
family does not have a telephone or 
they don’t know the number, in most 
cases the call can be completed some- 
what in the manner of the sergeant’s 
call just described. 

The prime job of the managers 
and their assistants is to provide a 
personal relationship between the 


soldiers and the telephone company, 
to explain the special measures taken 
by the company to provide the best 
service possible, and, when necessary, 
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to give the reasons for delays on 
some calls. 

Many human interest stories could 
be told of the day-to-day (or night- 
to-night) life of the telephone people 
at these camps. A soldier, to cite 
just one instance, had been for some 
time slumped dejectedly in a chair in 
the center—a signal that here, per- 
haps, was a chance to be of some spe- 
cial service. The camp manager en- 
gaged him in friendly conversation 
and the soldier finally told him that 
he had to call the parents of a buddy 
who had been killed in action, and he 
dreaded it beyond words. The man- 
ager suggested that they consult the 
Chaplain, and the upshot was that 
the Chaplain made the call for the 


‘TELEPHONE 


} . 


A COMFORTABLE BUS, clearly marked, takes men to less crowded centers where their 
turns may come and their calls be completed more quickly 
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Here are some of the 245 operators and attendants who render service at the 
telephone centers in one camp 





boy. As the two left the center, the 
boy said, shaking the manager’s hand, 
“Thanks a million! And say, Don 
Ameche certainly invented a wonder- 
ful toy!”’ 

At the Personnel Centers, to which 
the soldiers go from the Disposition 
Centers, the conditions are some- 
what less strenuous. The men are 
there several days, they have more 
free time in which to make their 
calls, and most have already made 
that exciting first call home. Yet the 
telephone centers with which all of 
these camps are provided also han- 
dle their quotas of joyful calls: 

“Hello, mom! I’m just twenty 
miles from home—I’m on my way!”’ 

“Hi, sweetheart! I’m _ shipping 
out tomorrow morning and the train 
is due in at 4 P.M. You'll be at the 
station ?—Swell!”’ 


It has taken foresight, ingenuity, 
and near-miracles to meet this chal- 
lenge of producing more booths, 
switchboards, circuits, operators, at- 
tendants—to mention a few items— 
in the face of war-time shortages. 
But it had to be done and, somehow, 
it was. The Long Lines Department 
made two circuits grow where but 
one had grown before. The Asso- 
ciated Companies scoured their terri- 
tories for booths, telephones, and 
switchboards with which to provide 
sO important a service. Intensive 
recruiting campaigns brought addi- 
tional people from inside and out- 
side the Bell System to lend their ef- 
forts to getting the calls through for 
returning soldiers. 

Shortly after V—E day, three Bell 
System regional conferences were 
held at which the expected problems 
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and the ways and means of meeting 
them were discussed. They were at- 
tended by Headquarters and Asso- 
ciated Company people from the 
Commercial, Traffic and Information 
Departments, and by representatives 
of Long Lines. It was recognized 
that extraordinary measures would 
have to be taken if the System was to 
get through the calls that all these 
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in the Pacific Theater, considerably 
larger numbers of Army men will be 
returned to this country in the months 
immediately ahead, to both the east 
and west coasts, than was anticipated 
last summer. In addition, the Navy 
has started its demobilization, and 
has designated stations all over the 
country as primary receiving points 
and as separation stations. The As- 





““Hetto Mom- 


boys would want to make in the short 
time they would be in camp. 

While there already were attended 
telephone centers at most of these 
camps, between May 1 and Septem- 
ber 1 the number of centers was in- 
creased from 49 to 71 and attended 
telephones from 600 to 946 in the 
four large Disposition Centers on the 
east coast and in the 23 Personnel 
Centers which are in Bell System ter- 
ritory. 

With the cessation of hostilities 


I’m back!” 


sociated Companies are setting up 
similar attended public telephone cen- 
ters at these locations. 

Of the many tremendous tasks 
which the Bell System has accom- 
plished, in the face of scarcities of 
materials and facilities and help, since 
war first loomed black on the hori- 
zon, none has had greater thought, 
attention, and whole-hearted interest 
than the provision of public telephone 
service for the men and women of 
the armed forces. 
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Until the bright days of victory, 
so recently come, the great need was 
at the hundreds of camps and train- 
ing centers throughout the country 
where the outlook was toward Eu- 
rope and the Pacific. Now, and sud- 
denly, millions of men are looking 
and coming toward home. It brings 
new problems to the nation’s tele- 
phone system—some of which have 
been sketched here. Some of them 
are most difficult to meet, mainly be- 
cause there are not enough long dis- 
tance circuits in existence to handle 
as promptly as the telephone com- 
panies would like the calls of thou- 





sands of men all anxious to hear 
some loved voice at the first possible 
moment. 


PERHAPS this account has made it 
evident also that the System is doing 
and will keep on doing its utmost, in 
spite of real and continuing obstacles, 
to enable these returning veterans to 
make what are to them just about the 
most important calls in the world. It 
is a big job. And it won’t be finished 
until, many months hence, stepping 
into a booth at a camp telephone cen- 
ter, the last man back makes his first 
call home. 





Whos Who & Whats What 


(Continued from page 135) 


In 1916 he came East to be engineer in 
the Traffic Department of Long Lines, 
and in 1921 he joined the commercial di- 
vision of the Department of Operation and 
Engineering of the A. T. & T. Co. From 
1925 to 1928 he was general commercial 
manager of the Southern California Tele- 
phone Company at Los Angeles, returning 
to A. T. & T. in the latter year as sales 
and development engineer. Since 1930 he 
has been special services engineer in the 
O. & E. commercial division, and is con- 
cerned with new equipment and special 
services, program transmission, Govern- 
ment contracts, and similar matters. 
(Photographs on pages 189 and 190 by 
courtesy of Transcontinental and Western 
Air Inc.; other illustrations by courtesy of 
the Civil Aeronautics Administration. ) 





TAKEN ALL TOGETHER, the various kinds 
of facilities which the Bell System has for 
transmitting various kinds of messages add 
up to an impressive array; whatever the in- 
telligence to be sent by electricity, the 
means exist for handling it. H. I. 
RoMNEs describes the particular capabili- 
ties of different types of circuits, and their 
respective places in a comprehensive system 
of communication. For seven years, be- 
ginning in 1928, Mr. Romnes was a mem- 
ber of the technical staff of Bell Tele- 
phone Laboratories, where he was engaged 
on a variety of developments. In 1935 he 
joined the transmission section of the De- 
partment of Operation and Engineering of 
the A. T. & T. Company. His experience 
since then with the many phases of voice 
and carrier toll systems led to his appoint- 
ment early this year as head of the toll 
group in the transmission section. 








The Civil Aeronautics Administration Controls Flights 
Over 35,000 Miles of Federal Airways Through Facilities 
Designed and Furnished by the Bell System 


Guardians of the Skyways 


H. C. Lauderback 





WHILE the huge airliner, fully laden 
with passengers, air mail, and air ex- 
press, cruises along at close to 200 
miles an hour on the last hundred 
miles of its transcontinental journey, 
its captain hears in his earphones the 
reassuring “‘dah-dit’” of the radio 
beam, telling him that he is safely 
on his course. As he approaches 
Metuchen, New Jersey, a conspicu- 
ous yellow light flashes on his instru- 
ment panel and he hears another 
radio signal, informing him that he 
is over the radio marker at Metuchen 
which gives him the exact location on 
his course regardless of weather con- 
ditions or time of day. 

Now he throws the key of his 
radio transmitter and speaks to the 
radio operator of his company at the 
airport: ‘“‘Fifty-eight—Metuchen— 
O Eight—Three Thousand—Coney 
One Three—La Guardia One Eight.”’ 
From the radio operator he receives 
this response: ‘‘Roger—Fifty-eight 
—Metuchen—O Eight—Three 
Thousand—Coney One Three—La 


Guardia One Eight—Kollsman Thir- 


ty Twenty-three.” The captain re- 
plies: ‘““Roger—K o11s man Thirty 
Twenty-three,” and switches off his 
radio. 

In this conversation over the radio 
telephone between the airplane and 
the flight superintendent’s office on 
the ground the captain of the plane 
has told his radio operator at the 
airport that his ship, Flight Number 
58, was over Metuchen at 8 minutes 
after the hour (in this case 1 P. M.); 
that he was flying at an altitude of 
3,000 feet; that he expected to ar- 
rive over Coney Island, the next 
check point, at 13 minutes after 1 
P.M. and over La Guardia, his ter- 
minal airport, at 18 minutes after 1 
P.M. The airport radio operator’s 
“Roger” told the captain that he un- 
derstood the message, and he then 
repeated it for checking purposes and 
added the information that the ba- 
rometer reading at the airport was 
30:23. This the captain acknowl- 
edged, and repeated for checking, 
and he then adjusted his altimeter to 
the Kollsman reading to be sure that 
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he knew his exact altitude. The ra- 
dio operator at the airport made a 
written record of this information 
and immediately reported it to the 
trafic control office of the Civil Aero- 
nautics Administration, which super- 


the captain advises the radio opera- 
tor that he is “changing over’’; that 
is, switching to the radio frequency 
of the control tower at La Guardia 
Field, which assumes control of the 
plane for landing, gives the captain 





A COMMERCIAL PLANE’S officers have ready contact by radio telephone with the 
C.A.A. control tower while at and near the airport, and with the office of their 
company’s flight superintendent at other times during flight 


vises the flights of all airplanes flying 
over the Federal airways. 

Over Coney Island, the next check 
point on the route, a similar proce- 
dure is followed except that after the 
interchange of information between 
the captain and the radio operator 


the necessary information as to wind 
direction and velocity, barometric 
pressure, other nearby planes in the 
air, and directs him to the proper run- 
way at La Guardia Airport. After 
he lands and taxis to the position as- 
signed to him, he switches back to his 
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own radio operator and reports his 
time of landing. 

Thousands of messages of this 
type fill the air today and they all 
have to do with the operation safely 
and ‘‘on schedule” of more than 500 
commercial transport planes and 





the principal measures of the ade- 
quacy and efficiency of the C.A.A. 
communications facilities and its gen- 
eral system of control is the fact that 
a recent Annual Report of the Civil 
Aeronautics Administration shows 
that the passenger fatalities per 100,- 


THIS YOUNG WOMAN, aradio telephone operator for a commercial air line, is conversing 
with a pilot in the air and recording his report 


thousands of military aircraft oper- 
ating on scheduled flights over more 
than 35,000 miles of Federal air- 
ways. Back of these messages is the 
elaborate communication system and 
the efficient personnel of the Civil 
Aeronautics Administration. One of 


000,000 passenger miles flown by 
commercial airlines has decreased 
from I1.2 in 1936 to 2.1 in 1944. 
In the same period, airplane flights 
along the Federal airways have mul- 
tiplied many times over. 

This extensive and efficient traffic 





— 


on ee -* | 


a 














sed 
44. 
hts 
iul- 





1945 





control system of the Civil Aeronau- 
tics Administration has grown from 
a modest beginning. Scheduled air 
transportation in the United States 
may be said to have started in 1918, 
when the Post Office Department 
opened the first air-mail route be- 


Guardians of the Skyways Ig! 


way between Chicago and Cheyenne 
was equipped with revolving light 
beacons, and over this route the 
world’s first regular night air-mail 
service was inaugurated on July 1, 
1924. 

In February, 1925, the Postmaster 





AIR TRAFFIC at and near the airport is controlled by radio telephone from this 
C.A.A. control tower 


tween Washington and New York. 
Army planes and Army pilots were 
used in this initial undertaking, and 
flying was done only in the daytime 
and in good weather. In 1922 the 
Post Office Department undertook 
experiments in night flying. The air- 


General was empowered to make 
contracts with commercial airplane 
companies for carrying the mail. 
This quickly attracted private capi- 
tal, and a number of air transport 
companies were organized and start- 
ed operations within the next two 
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years. In September, 1927, the Post 
Office Department turned the air- 
mail business over to the commercial 
airlines. 


charged with the responsibility of 
providing navigational aids and of 
regulating and controlling civil flying. 
This agency took immediate steps to 
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Tuis DIAGRAM of the Atlanta airways traffic control area illustrates the layout of the 
C.A.A. interphone network 


Beginnings of the C.A.A. 


In May, 1926, before the com- 
mercial airlines took over the air- 
mail operations, Congress passed the 
Air Commerce Act, which for the 
first time put all civil aviation under 
Federal control. The Airways Di- 
vision of the Bureau of Lighthouses 
of the Department of Commerce was 
created at that time, and was 


provide light and radio beacons 
along all airways and also to estab- 
lish radio stations for communicating 
with airplanes in flight. The present 
authority for air traffic control is 
vested in the Civil Aeronautics Ad- 
ministration, now an independent di- 
vision of the Department of Com- 
merce. 

The functions of the C.A.A. con- 
sist principally of certifying planes 
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and commercial and civilian pilots; 
establishing, equipping, and maintain- 
ing Federal airways; gathering de- 
tailed information regarding the 
weather and issuing frequent weather 
forecasts; providing information to 
airplanes about landing conditions 
and other air trafic; providing navi- 
gational aids; and exercising control 
of take-offs and landings at airports 
and of flights by instruments over 
the Federal airways. 

There are two major divisions in 
the control of air traffic: Airway 
Trafic Control, which exercises su- 
pervision over the airways between 
cities; and Airport Traffic Control, 
which exercises control at and in the 
vicinity of the airport. The C.A.A. 
has always had the first division un- 
der its supervision. Before the war, 
local airport authorities controlled 
the airport traffic, but with the out- 
break of hostilities the military au- 
thorities asked the C.A.A. to take 
over and control the traffic at more 
than 100 airports. 


FROM THE BEGINNING, the C.A.A. 
system of air traffic control has been 
built around adequate communica- 
tions. The Bell System was called 
upon about the middle of 1928 to 
provide private line teletypewriter 
service between Hadley Field in New 


Jersey. and Cleveland Airport in 
Ohio, including many intermediate 
points. Within a year this service 


was extended to Chicago, and the 
service was used both for collecting 
and disseminating weather informa- 
tion and for reporting the where- 
abouts of planes and their departures 
and arrivals. 

The C.A.A. concluded, however, 


that for the dispatching, operation, 


and control of airplanes in flight, 
private line telephone service was 
much superior to private line tele- 
typewriter service, since it provided 
direct voice communication. Conse- 
quently, plans were formulated to es- 
tablish trafic control centers at a 
number of important airports, from 
which private telephone lines would 
radiate to various points at the air- 
port and to other airports within the 
area over which a traffic control cen- 
ter would have jurisdiction. These 
inter-exchange private-line telephone 
circuits have been designated as “‘in- 
terphone circuits” by the C.A.A., and 
by that term they are now commonly 
known. 

All inter-exchange interphone cir- 
cuits are designedly “party lines,’’ to 
which telephones at several locations 
are connected. To give all stations 
on a line continuous access to the 
information passing over it, a con- 
stantly actuated loud speaker is con- 
nected at each location, but is so ar- 
ranged that lifting the associated 
hand-set telephone automatically cuts 
it off. At the trafic control centers 
and at some outlying points the lines 
are terminated in key equipment, spe- 
cially developed for the job by the 
Bell Telephone Laboratories, which 
permits quick selection of any one of 
several lines for either calling or an- 
swering. Signaling from the outlying 
points to the traffic control center is 
provided by means of push buttons 
which operate buzzers and signal 
lights before the trafic attendants at 
the control center. 


A Wartime Emergency 


THREE trafic control centers had 
been established by July, 1936. By 
June, 1941, a few hundred miles of 
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interphone circuits had been installed 
and 14 traffic control centers were in 
operation, at Atlanta, Chicago, Cin- 
cinnati, Cleveland, Detroit, Fort 
Worth, Los Angeles, New York, 
Pittsburgh, St. Louis, Salt Lake City, 


ters, at Albuquerque, Boston, Den- 
ver, Great Falls, Jacksonville, Kan- 
sas City, Memphis, Minneapolis, and 
San Antonio; and called for not only 
the installing in these nine traffic con- 
trol centers of the types of equipment 





SPECIAL KEY EQUIPMENT and control boards in a C.A.A. airways traffic control office 


San Francisco, Seattle, and Washing- 
ton. 

As the Germans ravaged Europe 
and the Battle of Britain reached its 
height, the situation in this country 
grew increasingly tense, and during 
the Summer of 1941 the C.A.A. sum- 
moned representatives of the Bell 
System to confer upon a program 
calling for a major expansion of its 
activities—and an even greater ex- 
tension of its communication system. 
This program included the establish- 
ment of nine more traffic control cen- 


already described but for the pro- 
vision of 30,000 more miles of inter- 
phone circuits. The time schedule 
required completion by June 1, 1942 
—somewhat less than a year. 

Then, while the design, manufac- 
ture, and installation were proceed- 
ing according to that time-table, the 
Japanese attacked Pearl Harbor— 
and that blow altered the situation 
completely. For now the nation was 
at war, and the needs of aviation 
and the importance of Federal air- 
ways and communications for airway 
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control were immeasurably enhanced. 

Again System representatives were 
called to Washington. The previous 
schedule was thrown overboard and 
in its place the C.A.A. set: the short- 
est possible time. It was a challenge 
—and one superposed on all the 
other requirements for more and 
more circuits and equipment of a 
country suddenly plunged in war. 
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only the new but also the existing 
trafic control centers, and the Sys- 
tem’s Associated Companies had 
placed it in operation. They and the 
Long Lines Department had built 
thousands of miles of new physical 
circuits and installed hundreds of 
equipments to create additional thou- 
sands of miles of carrier circuits. In 
territories which concerned them, 








THE teletypewriter section of a C.A.A. airways traffic control office 


Yet by the following Spring the seem- 
ingly impossible had been accom- 
plished. The Western Electric Com- 
pany had made the additional special 
equipment required, including many 
hundreds of loudspeakers for not 


independent telephone companies 
played their constructive part. The 
need for private-line teletypewriter 
service was no less urgent, and the 
provision of thousands of miles of 
these facilities was carried forward 
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at the same time. It was a war job, 
done under great pressure—and to 
the expressed gratification of the 
C.A.A. 

It could not have been done in that 
short time, nor done without greater 
difficulties, but for the continuously 
helpful and constructive attitude of 
the C.A.A. representatives concerned 
with commtunications requirements. 
From that organization’s inception 
they have worked in friendly co- 
operation with telephone people to 
solve their problems and to provide 
the facilities which their service to 
America’s aviation demands. 


Bell System Facilities 


Two MORE traffic control centers— 
Miami and New Orleans—were es- 
tablished early in 1945, making 25 
in all. The Bell System is now fur- 
nishing to the C.A.A. about 50,000 
miles of inter-exchange private-line 
telephone (interphone) circuits. Of 
this mileage, some 26,000 miles is 
provided by the Associated Com- 
panies and 24,000 by the Long Lines 
Department. 

The C.A.A. is also using 94,000 
miles of private line teletypewriter 
circuits. The largest part of these 
private line teletypewriter circuits is 
furnished by the Long Lines Depart- 
ment; some mileage is furnished by 
the Associated Companies; and the 
Western Union Telegraph Company 
also provides one network. 

About 62,000 miles of teletype- 
writer circuits are used exclusively 
for gathering and _ disseminating 
weather information required for 
the safe operation of the airways. 
Weather information is gathered 
hourly from about 550 weather ob- 
servation points. After it has been 


analyzed and interpreted, weather 
forecasts are broadcast over the tele- 
typewriter lines to about 350 points 
for the use of the C.A.A. representa- 
tives, commercial airways companies, 
the military departments, private 
pilots, and others who may be af- 
fected. The rest of the private line 
teletypewriter circuits are used pri- 
marily for trafic control purposes, 
supplementing the interphone net- 
work especially for communications 
between non-adjacent traffic control 
centers. 

As already noted, the interphone 
circuits are—with few exceptions— 
multi-station lines serving several air- 
ports, with a number of stations at 
each airport. These are located at 
airport control towers, C.A.A. com- 
munication offices, offices of the com- 
mercial air lines, Army and Navy lo- 
cations, weather bureau offices, etc. 
Over the interphone lines is trans- 
mitted information inward to the 
trafic control centers from outlying 
airports about the movement of air- 
planes: that is, plans for projected 
flights, the time of arrivals and de- 
partures, the location of planes in the 
air, and other pertinent information 
regarding flights. Outward from the 
trafic control center are transmitted 
operating instructions to the C.A.A. 
and commercial airlines offices at dis- 
tant airports, to be relayed by radio 
telephone directly to the planes in 
flight or on the ground at the air- 
ports. 


THROUGH special switching equip- 
ment provided at intermediate points 
between trafic control areas, adja- 
cent control centers can communicate 
directly with each other. In a few 
cases, direct private line telephone 
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circuits are in service between adja- 
cent traffic control centers. 

The circuits furnished for the in- 
terphone network are carefully engi- 
neered, since transmission must be 
clear and distinctly understandable 
even under noise conditions which 
may prevail at many locations. As 
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cuits are furnished to the C.A.A. in 
considerable quantities, where it has 
offices at airports. At traffic control 
centers these facilities are also con- 
nected into the same key equipment 
as the interphone circuits. At traffic 
control centers each of these local 
lines is usually equipped with a dial 








AN AIRPLANE VIEW of a C.A.A. very-high-frequency radio station 


an additional precaution, the C.A.A. 
has specified that the key equipment 
at trafic control centers be so de- 
signed as to connect automatically 
with equipment for recording for fu- 
ture reference. 

In addition to the interphone net- 
work, local private line telephone cir- 


to enable the station to select the 
particular key equipment position de- 
sired and, if needed, arrangements 
can be made for connecting all of the 
local stations in conference. At many 
airports, local multi-station private 
lines are also provided which are not 
connected with the trafic control 
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equipment. As in the case of the in- 
terphone circuits, each of the stations 
on these private lines is equipped 
with a loud-speaker which is nor- 
mally actuated and a hang-up tele- 
phone set which, when used, automat- 
ically disconnects the loud-speaker. 

The Associated Companies also 
provide many control channels from 
airports to unattended radio stations, 
usually three or four miles from the 
airport, at which various types of 
radio equipment are installed. Such 
stations may be combined radio tele- 
phone and radio telegraph equipment 
for communicating with planes in 
flight; radio range stations which 
emit directional signals to keep pilots 
‘on the beam”; radio fan markers 
which transmit their signals vertically 
and give pilots a definite location on 
the airway; radio stations emitting 
directional signals for approach con- 
trol and for blind landings; and non- 
directional radio transmitters emit- 
ting code signals used with radio com- 
passes aboard planes for “homing” 
purposes. 

The remote control facilities fur- 
nished the C.A.A. for operating these 
radio stations usually consist of cir- 
cuits similar in transmission charac- 
teristics to private line telephone cir- 
cuits, although in some situations cir- 
cuits with wider frequency bands are 
needed. At present the System com- 
panies are providing about 300 con- 
trol channels, aggregating about 1,- 
250 circuit miles. 


C.A.A. Procedures 


THERE ARE NOW about 250 com- 
mercial airports and about 35,000 
miles of Federal airways in the 
United States. There are, addition- 
ally, many military airports. About 


150 of the commercial airports are 
equipped with airport control towers 
which exercise control of the air- 
planes on the ground at the airport 
and in flight within a few miles of it. 
For outbound flights, the airport con- 
trol towers supervise all movements 
on the field, giving clearances for tak- 
ing off and furnishing information 
about other air trafic which might 
affect the particular flight. Planes 
inbound to the airport usually call 
the airport tower while some dis- 
tance away, and the tower assumes 
control and supplies information as 
to weather, landing conditions, when 
to land, run-way to use, etc. The 
C.A.A. is now operating about 105 
of these airport control towers; 50 
towers are handled by either munici- 
pal or military personnel; and the re- 
mainder of the commercial airports 
do not have sufficient traffic to war- 
rant control towers. 

In the control of the airplanes of 
the commercial air lines operating 
within the United States, C.A.A. air- 
way trafhc controllers do not deal di- 
rectly with the pilots of the planes, 
but issue instructions to them through 
the dispatchers and flight superin- 
tendents of the air lines and receive 
information from the pilots through 
these officials. The C.A.A. traffic 
controllers do, however, deal directly 
through the C.A.A. radio stations 
with military planes and also with 
private planes in flight. 

The C.A.A. owns and operates 
most of the facilities used to com- 
municate with airplanes flying to and 
from foreign countries. Radio tele- 
phone and radio telegraph stations 
for this purpose are located at vari- 
ous points along the Atlantic, Pacific, 
and Gulf Coasts. Planes which op- 
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erate into Canada and into Mexico 
are an exception to this general rule, 
since this trafic is operated on the 
same basis as local traffic within the 
United States as far as communica- 
tions to planes in flight are concerned. 

Radio telegraph is used almost ex- 
clusively for communicating with air- 
planes over the oceans some distance 
from the United States coast, because 
at present telegraph equipment of a 
given weight will furnish communica- 
tion over a much greater distance 


planes. Various agencies have made 
estimates from time to time of the 
probable post-war development; and 
while these vary materially, the con- 
sensus anticipates that by 1950 there 
will be a ten-fold increase in com- 
mercial aircraft, and about 18 times 
as many private aircraft. It is also 
estimated that about 50,000 military 
aircraft will be in service at that time. 

It is expected that in the early 
post-war period the commercial air 
lines in the United States should have 








than radio telephone equipment of 


comparable weight. Most of the 
large overseas planes, however, are 
equipped with radio telephone equip- 
ment for use in approaching the 
coast and in landing at or leaving air- 
ports. 


The Present Outlook 


PRIOR TO THE WAR, commercial air 
lines had about 350 transport planes 
in domestic service, and there were 
about 25,000 privately owned air- 


close to 1,000 planes in operation, 
with a seating capacity of more than 
36,000 passengers. The air lines 
have already purchased or have op- 
tions on more than 400 new planes 
seating more than 23,000 passengers, 
and many of these new planes will be 
four-engine craft having speeds of 
about 300 miles per hour, enabling 
them to cross the continent on sched- 
uled operations in from nine to ten 
hours. The new planes will also 
have greatly enlarged compartments 
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for cargo, including mail and express. a wide application, and will insure ] 
These new planes range from craft greater flying safety in all types of 
with a capacity of 14 passengers and weather. Technicians of both the 
a pay load of about 2,200 pounds for commercial air lines and the C.A.A. 
non-stop flights of 1,000 miles up to also believe that, through combina- 
a 320,000 pound craft with six 5,000 _ tions of wire and radio facilities, auto- 
horsepower engines carrying 204 pas- matic block signals on airplanes are 
sengers and a pay load of 68,000 _ not impossible of attainment. , 
pounds for non-stop flights of 3,000 Whatever developments the future 
miles at a cruising speed of around may bring in the size, speed, and 
340 miles per hour. range of airplanes, Bell System com- 
[It is obvious that with aircraft of munication facilities will continue to 
the size now foreseen, airports must play a major part in controlling their 
be more commodious, and the num- safe and orderly comings and goings 
ber of airports needed will be greatly over the nation’s airways. The Sys- 
increased. It is also expected that tem has worked with the C.A.A. 
the present 35,000 miles of Federal since its early days and small begin- 
airways will have to be increased nings to keep its communications sys- 
many fold. tems adequate to all requirements, 
The C.A.A. now has under con- rapidly though they have grown; and . 
sideration various plans for con- the System’s components—Labora- 
trolling air trafic in the years to tories, Western Electric, Long Lines, « 
come. It appears to be the view of Associated Companies, Headquar- . 
both the C.A.A. and the commercial _ ters staff consultants—give assurance n 
air lines companies that far more that as the aviation industry strides ¥ 
automatic features must be intro- ahead in the years to come, and I 
duced in air trafic control than have the Civil Aeronautics Administration 7 
been used in the past. Some war de- keeps pace, the necessary means of e 
velopments, such as radar, may have communication will be at hand. e 
— = —— —— = a t 
I 
| ow 
Ir 1s Not the desire of the management of the company h 
to get all that it can out of the public; it is the desire of c 
the management to get enough to make a fair return to 
those who own the property, to have a fair surplus left 0 
beyond that, and to make the financial structure of the r 
system so stable that the business may continue indefi- 
nitely, that our securities may always rate as investment t 
securities, and that we may continue to attract capital as 
needed for extension of the business. : 
From an address by the late Bancroft 





Gherardi, former A. T. & T. Vice President 
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Whatever the Type of Intelligence to Be Transmitted by 
Electricity, the Bell System Has Facilities to Carry It 
Swiftly to Its Destination 


The Messages Go Through 
In Many Ways 


Hi. I. Romnes 











“WE INTERRUPT this program for a 
special bulletin.” A switch to the 
newsroom, the clatter of teletype- 
writers, an excited announcer: “A 
Domei dispatch broadcast by Radio 
Tokyo states that the Japanese Gov- 
ernment are ready to accept the terms 
enumerated at Potsdam .. . with 
the understanding...’ So, on 
Friday, August 10, began an excit- 
ing drama at which the whole world 
had a front seat, thanks to modern 
communications. 

“Flash! . the Japanese offer 
on its way to Washington has been 
received by the Swiss Government.”’ 

“.. . bulletin . . . Our reply to 
the Japanese offer is on the way to 
Tokyo.” 


‘. . a message from the Japa- 


nese Government .. . full accept- 
ance of .. . unconditional surren- 
der.” It was President Truman with 


the long awaited words. 
The drama continued to unfold be- 


fore our ears and eyes. The arrival 
of the Japanese emissaries at Manila 
—the first landings in Japan—the 
signing of the surrender documents 
in Tokyo Bay: we got a word picture 
of each event while it was happening. 
A few hours later, photographs of 
these historic scenes, sent by radio 
and wire half way around the world, 
were in the newspapers to illustrate 
the stories sent by teletypewriter into 
every newspaper office. Never be- 
fore had such an array of communi- 
cation facilities been used to carry 
the news of a war’s end to the four 
corners of the earth. What an 
astounding contrast with the War of 
1812! Then, the news of the peace 
treaty traveled so slowly that the big- 
gest battle was fought weeks after 
the treaty had been signed. 

The development of communica- 
tions could well be told by the history 
of such occasions: how long it took 
to get the news, how much news was 
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obtained, how it was carried. For 
the same means availabie for the en- 
actment of last summer’s drama stand 
ready for our day-by-day communi- 
cation needs, whether for inviting 
friends to an evening of bridge, bring- 
ing us beautiful music or the vivid 
play-by-play account of a ball game, 
or speeding the nation’s business 
transactions. 


IN ALL THESE FIELDS and in many 
others, the Bell System stands pre- 
pared to furnish the transmission 
path. The business goes far beyond 
that of setting up telephone connec- 
tions. It embraces, in fact, the elec- 
trical transmission of many forms 
of intelligence: speech, a typewritten 
page, a picture. And it does it by 
many means: open wire, cable, car- 
rier, radio—whichever is best fitted 
to do the job. How these various 
forms of information are prepared 
for electrical transmission, and how 
the various means used for transmis- 
sion fit together to form a complete 
and flexible communication system, is 
a story of Bell System accomplish- 
ment from the telephone’s early days 
to the present—and the future. 
“Carried to the four corners of 
the earth” is a trite phrase, but sig- 
nificant. For each of the well-nigh 
countless ways in which intelligence 
is conveyed from one point to another 
involves a carrier of some sort. And 
in each case this intelligence is con- 
veyed by changing some character- 
istic of the carrier. Or, to be tech- 
nical, we vary or modulate the car- 
rier according to the message to be 
sent—and in such manner that it may 
be decoded or demodulated at the re- 
ceiving end. The American Indian 
used a smoke column as his carrier, 


and by modulating this into puffs 
could transmit a limited amount of 
intelligence. Today, a great deal of 
intelligence goes by mail: the paper 
itself is the carrier, which is modu- 
lated in appearance by a contrast of 
the paper’s color with that of the ink 
or pencil with which the message is 
printed or written. In both cases the 
eye is the demodulator, and it de- 
codes the message almost without 
conscious thought or effort. 

In the telecommunications business, 
the electric current or wave is the 
carrier. It is modulated in various 
ways, depending upon the kind of in- 
formatien to be sent. The modu- 
lated current is then sent by wire, 
radio, or other media to its destina- 
tion, where the intelligence is restored 
to its original form—whether that be 
speech, a picture, or something else. 
The character of the transmitting 
path does not depend so much on the 
kind of information to be transmit- 
ted as upon how much and how 
quickly. 


Modulating the Carrier 


THE MOST COMMON method of im- 
pressing intelligence on an electric 
current is by varying the strength of 
the current. The simplest form of 
this is to turn the current on or off; 
operations which may be used to 
transmit signals having pre-arranged 
meanings. For example, a subscriber 
to manual telephone service by lift- 
ing his receiver causes a current to 
flow in the line and light a lamp in 
front of an operator, telling her that 
a connection is desired. The line cur- 
rent conditions for this case are sug- 
gested by Figure 1A. 

The teletypewriter is another form 
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of apparatus which uses on and off 
signals to convey intelligence; but 
now instead of transmitting on and 
off signals moments or hours or even 
days apart, several changes from one 
to the other are made within the frac- 
tion of a second required to send a 
single character. Much more intelli- 
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be transmitted, and how quickly. 


mit each character (about 1/6 of a 
second ) into seven intervals and send- 
ing or interrupting a line current in 
each interval according to which 
character is to be printed at the dis- 
tant point. In the first of these seven 
time intervals the current is off, and 
in the last it is on, to indicate the be- 
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The frequencies to be transmitted depend on how much intelligence is to 
These sketches illustrate how the frequencies 


may vary—from a very few per second for a simple line signal to nearly 50 per 
second for teletypewriter transmission and to several thousand per second for 
ordinary speech 


gence is now being transmitted than 
in the first illustration, where current 
is simply turned on and off at rela- 
tively long intervals; in fact, words 
are being recorded at the distant 
point at the rate of 60 to 100 each 
minute. An intelligence-bearing elec- 
tric current is created in this case by 
dividing the time required to trans- 





ginning and end of a character. The 
other five intervals determine the let- 
ter or character to be printed. For 
example, when the typewriter key for 
letter P is pressed, current is on dur- 
ing intervals 2, 3, and 5, and off dur- 
ing intervals 1 and 4. The line cur- 
rent carrying the word “PEN” may 
be represented as in Figure IB. 
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A current bearing the spoken word 
“PEN” looks like the picture in Fig- 
ure 1c. By comparison, we see not 
only that more words are transmitted 
than by the teletypewriter in the same 
interval—two to four a second—but 
by the peaks and valleys of the pic- 
ture we might surmise that those 
words are accompanied by important 


waves striking it. The resultant line 
current entering a receiver at the dis- 
tant end of the line increases and de- 
creases the pull of a magnet, causing 
the receiver diaphragm to move back 
and forth and thus create sound 
waves in the air which reproduce 
the original speech. 

A comparison of the three line 





A MODERN open-wire 
line. Arranged and fully 
equipped for C-Carrier 
operation, this line could 
provide nearly 80 tele- 
phone circuits and 40 
telegraph channels. 
With the wires more 
closely spaced and 
equipped with J-Carrier, 
the capacity of the line 
could be made even 
greater 
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little overtones that tell us whether 
it is Bill or John speaking, or whether 
Mary is displeased over our having 
“to work tonight.” Current is given 
this speech-bearing shape by means of 
the transmitter, which is simply a 
sound-operated valve that allows 
more or less current to flow, depend- 
ing upon the strength of the sound 


currents in Figure 1 indicates that the 
more intelligence to be transmitted 
in a given length of time, the more 
rapidly the information-bearing cur- 
rent must vary. A variation of cur- 
rent from a low value to a higher 
value and back again is known as a 
cycle. If such a cycle occurs in 1/100 
of.a second, then 100 cycles may be 
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transmitted in one second, and the 
varying current is said to have a fre- 
quency of 100 cycles. Telephone 
speech normally requires the trans- 
mission of frequencies from about 
200 cycles to 3,000 cycles per second; 


~ SS 
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\ TYPICAL aerial cable line. 


second, and to reproduce faithfully 
such instruments as the trombone or 
such sound effects as the jingling of 
keys requires frequencies as high as 
8,000 cycles and more. 

This leads us to an important law 








When connected to a K-Carrier circuit on this route, 


a person talks over a voice channel in one of these two cables and hears words 
which reach him over a channel in the other 


that is, a band of frequencies about 
2,800 cycles wide. The on and 

signals of Figure IA require very 
little frequency space. The teletype- 
writer signal of Figure 1B requires 
a frequency band of about 45 cycles. 
The transmission of music for radio 
network broadcasting uses frequen- 
cies up to about 5,000 cycles per 


of nature: As the amount of intelli- 
gence to be transmitted in a given 
time is increased, the frequency band 
width required is increased in pro- 
portion. The truth of this law can 
be further illustrated by describing 
and comparing the transmission of a 
picture by telephotography and by 
television, 
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Telephoto and Television 


In telephotography, a tiny beam of 
light about 1/100 of an inch across 
is focused on the picture to be trans- 
mitted. The light reflected from the 
illuminated spot on the picture is 
picked up by a photoelectric cell, 
which has the property of controlling 
the amount of current which flows in 
an associated line in proportion to 
the amount of light which strikes it. 
This spot of light is made to move 
across the picture and thus “scan” a 
strip or line of the picture 1/100 
inch wide; it then scans the adjacent 
line and so on until every 1/100 of 
an incn element in the picture has had 
the light focused upon it. In effect, 
every square inch of the picture has 
been divided into 10,000 tiny ele- 
ments, and the light beam focused on 
each one in turn. If the element 
being scanned at a given moment is 
white, a relatively large amount of 
light is reflected to the photoelectric 
cell which, in effect, closes a valve to 
reduce the amount of current flow- 
ing in the line. If the element is 
black, very little light is reflected and 
the valve opens to allow more cur- 
rent to flow. For intermediate shad- 
ing, intermediate values of current 
flow in the line. 

At the receiving end, a similar 
light beam moves across a sensitive 
photographic film, and exactly in step 
with the beam at the sending end. 
Passing through shutters under con- 
trol of the line current, the receiving 
beam for each picture element is then 
made to vary in intensity exactly in 
proportion to the shading of the cor- 
responding element of the picture 
being transmitted. Thus, element by 
element, in an interval of a few min- 


utes, the whole picture is transmitted 
over the line. The exposed film is 
then developed and prints are made 
as in ordinary photographic work. 

In a typical telephoto system, 
about 2,000 picture elements are 
scanned each second. Since one ele- 
ment may be white, the next dark, 
and the next white, the line current 
may have to go through one cycle 
for each two picture elements; that 
is, for 2,000 picture elements per 
second a frequency up to 1,000 cycles 
per second may be needed. 

The television process is similar, 
but now in order to give a convinc- 
ing sense of motion, 30 complete pic- 
tures per second are transmitted; and 
the receiving beam, instead of strik- 
ing a photographic negative, impinges 
on a sensitive fluorescent screen to 
produce a visible effect. The rapid 
succession of complete individual pic- 
tures required to give a sense of mo- 
tion is identical with what is seen on 
the familiar motion picture screen. 


A 4-BY-6-INCH telephoto picture con- 
tains about 250,000 picture elements, 
and is transmitted in about two 
minutes. Each television picture of 
present-day standards likewise con- 
tains 250,000 picture elements, but it 
must be transmitted in 1/30 of a 
second. That is, in television we 
transmit picture intelligence about 
4,000 times as fast as in telephotog- 
raphy. And, in accordance with the 
law previously stated, we would ex- 
pect to need 4,000 times as much fre- 
quency space. Which is exactly the 


case, for the telephoto requires a 
1000-cycle channel, as compared with 
one of about 4,000,000 cycles needed 
for television. 

A communication channel may thus 
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range from a few cycles to several 
million cycles in width, depending 
upon how much intelligence is to be 
transmitted in a given length of time. 
To supply this variety of communi- 
cation needs, the Bell System makes 
use of a wide variety of transmission 
facilities. 


phone conversations normally occupy- 
ing the band between 200 and 3,000 
cycles are transposed to frequency 
bands of equal width in different 
parts of the frequency scale; these 
frequency bands are then stacked one 
above the other and _ transmitted 
simultaneously over a channel ca- 





A Be tt System control room, where radio program transmission networks are 
checked, and programs are switched on split-second schedule 


In some cases, the communication 
channel having the desired frequency 
band is given the exclusive use of a 
pair of wires or a radio system. In 
other cases, wide frequency bands are 
transmitted and these are subdivided 
at the terminals into a number of 
channels, each of which has a width 
suitable for its intended use. This is 
done by means of the carrier system 
in which, for example, different tele- 


pable of handling the total band in- 
volved. At the receiving end, the 
individual bands are separated from 
one another and then restored to 
their normal frequency of 200 to 
3,000 cycles. 


The Open Wire Line 


THE EARLIEST MEANS for electrical 
communication was the open wire 
line, and it is still the most economi- 
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cal method of providing for rela- 
tively small numbers of telephone 
and telegraph circuits. More than 
150,000 miles of open wire pole lines, 
carrying 2,600,000 miles of wire, are 
used in the Bell System for long dis- 
tance transmission alone. Open wire, 
which is a common sight along roads 
in rural areas, consists of individual 
copper wires about % inch in diam- 
eter, strung six to twelve inches apart 
on crossarms mounted on _ poles. 
Where very few circuits are needed, 
each pair of wires transmits only the 
frequencies required for a_ single 
speech channel; say up to about 3,000 
cycles. However, the frequency band 
below 200 cycles is not needed for 
speech transmission and may be used 
for communication channels which 
require only a narrow band of fre- 
quencies—such as those for teletype- 
writer operation. 


As THE intelligence-carrying currents 
travel over wires, they become pro- 
gressively weaker because of losses 
along the way (“attenuation” is 
the technical word), and as the fre- 
quency is increased the losses also 
increase. For the frequencies in- 
volved in the transmission of a single 
speech channel, the currents can 
travel over open wire lines for 150 
or 200 miles or more before they are 
too weak to actuate a receiver satis- 
factorily. On circuits longer than 
this, amplifiers using vacuum tubes 
similar to those in a radio receiver 
are introduced to renew the strength 
of the speech currents. 

A whole series of carrier systems 
has been developed to increase the 
number of telephone channels which 
can be obtained from a pair of wires. 
Each new system is designated by a 


letter, and by now the carrier alpha- 
bet has reached “L.”’ One of the 
simplest of these carrier systems is 
the Type H, which is used to obtain 
one additional telephone channel on 
each of the existing pairs of wires. 
This system impresses on the wires 
additional frequencies between about 
3,000 and 10,000 cycles, which are 
above those used by the telephone 
and telegraph circuits already op- 
erating on the wires. By means of 
fairly complex equipment in central 
offices, this added frequency band is 
divided into two parts, each about 
3,000 cycles wide; one part is used 
for transmitting speech in one direc- 
tion and the other for the opposite 
direction, the two being required to 
provide a two-way telephone circuit. 


WHEN STILL MORE circuits are re- 
quired on the line, particularly if 
more than about 75 miles long, it 
becomes economical to arrange the 
wires to transmit frequencies up to 
about 30,000 cycles by means of the 
Type C carrier system. Each pair of 
wires on which this system is used 
provides three telephone circuits in 
addition to the telephone and tele- 
graph circuits already operating be- 
low 3,000 cycles. One or more of 
these 3,000 cycle telephone channels 
may be subdivided into 12 narrow 
channels, each one suitable for tele- 
graph or teletypewriter operation. 
At intervals of approximately 150 
miles along the route, amplifiers are 
required to renew the energy. At 
these points, the energy in the tele- 
graph channel below 200 cycles is re- 
newed by means of relays which op- 
erate on the weak incoming signal 
and close contacts to send out a full- 
strength signal; the telephone circuit 
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between 200 and 3,000 cycles is am- 
plified by means of a two-way vacuum 
tube repeater; the three C carrier 
channels transmitting in one direction 
are amplified as a group through a 
single amplifier and similarly the 
three C channels transmitting in the 


ditional circuits, especially where 
they are more than 200 miles in 
length, may be to apply the J car- 
rier system. This gives 12 telephone 
circuits on each pair of wires in ad- 
dition to the four already operating 
below 30,000 cycles. To do this, the 








A COAXIAL UNIT, opened to show its construction: central wire, insulating discs, 

copper tube interlocked at the seam, and outer layers of steel tape which keep the 

assembly intact, provide strength and flexibility, and help to keep separate the 

messages traveling over adjacent units. The placing of coaxial units in a cable is 
shown on page 215 


other direction through another am- 
plifier. 

In some cases, a larger number of 
circuits is required over an open wire 
line than can be obtained by the 
methods just described. The most 
economical method to obtain the ad- 





wires are arranged to transmit fre- 
quencies up to about 150,000 cycles. 
With such high frequencies, the cur- 
rent is weakened very rapidly in 
traveling over the line, so that ampli- 
fiers are required at intervals of about 
50 miles, but each of these amplifiers 
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AN UNATTENDED repeater station on a 


coaxial cable line. It houses equipment 

capable of amplifying 1,500 conversa- 

tions simultaneously, receives power for 

its operation over the coaxial cable, and 

will automatically notify the nearest 

attended station if trouble should de- 
velop in the equipment 


handles 12 speech channels simul- 
taneously. The J carrier system 
proved to be particularly valuable 
during the war period, when it was 
dificult to obtain copper for installa- 
tion of additional wires. More than 
a half million miles of telephone cir- 
cuits were obtained by this means. 


Long Distance Cables 


IN sECTIONS of the country where 
sleet and wind storms are prevalent, 
or where the number of circuits 
needed is larger than can economi- 
cally be provided on open wire, long 
distance circuits are provided by 
means of cable. The wires in such a 


cable are about the size of the lead in 
a mechanical pencil and are packed 





closely together within a lead sheath, 
insulated from one another by paper. 
In many long distance cables more 
than 600 such wires are contained in 
a single cable about 2% inches in di- 
ameter. These cables may be hung 
on poles, may be placed in clay ducts 
under the streets of a city, or may be 
buried directly in the ground where 
the cable traverses rural areas. 

Where the number of circuits to 
be handled through a cable is rela- 
tively small or where the circuits are 
less than about 75 miles long, the 
pairs in the cable are generally ar- 
ranged to transmit frequency bands 
up to about 3,500 cycles. The fre- 
quency band above about 200 cycles 
is used for a telephone channel, or is 
subdivided into as many as 18 chan- 
nels for teletypewriter operation. As 
in the case of open wire, the frequen- 
cies below 200 cycles are used for 
telegraph or other narrow-band chan- 
nels. Electric currents transmitted 
over the closely packed fine wires of 
a cable are subject to much greater 
losses than in open wire. Where fre- 
quencies up to 3,500 cycles are to be 
transmitted, vacuum tube repeaters 
are required on cable circuits at in- 
tervals of 40 to 50 miles to renew 
their energy. 

In situations where a fairly large 
number of circuits more than about 
100 miles in length are required, each 
pair of wires in the cable can be ar- 
ranged to provide 12 one-way speech 
channels by means of K carrier 
equipment, two pairs in separate ca- 
bles being necessary to give 12 two- 
way telephone circuits. In this case, 
a frequency band of about 50,000 
cycles is transmitted; and because of 
the high losses which the currents en- 
counter at this frequency, repeaters 
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which amplify the entire band are re- 
quired at intervals of about 17 miles. 
This 50,000-cycle band can be sub- 
divided in several ways to provide 
communications channels of various 
types. For example, it can be divided 
into 12 telephone circuits, one or 
more of which may be further sub- 
divided into 18 channels suitable for 
teletypewriter operation. Or, fre- 
quency bands 5,000 or 8,000 or more 
cycles wide for the transmission of 
music for network broadcasting may 
be obtained by using the space nor- 
mally occupied by several telephone 
channels. 

The K carrier system has been 
widely installed in the Bell System 
since its introduction in 1938, and 
has also been an important aid in re- 
ducing the need for copper during 
the war period. By its application, 
about eight times as many long dis- 
tance telephone conversations can be 
carried over the same number of 
wires as by previous methods. 


Coaxial Cables 


THE NEWEST METHOD of providing 
communications channels in large 
quantities and over long distances is 
the coaxial cable. The coaxial unit 
consists of a copper tube a little 
larger than a lead pencil, through the 
center of which runs a single wire 
held in position by means of insulat- 
ing discs. Six or eight of these tubes 
may be contained in a single lead 
sheath, which is generally placed un- 
derground. Each of these coaxial 
units is capable of transmitting fre- 
quency bands many million cycles 
wide. Because of the high frequen- 
cies used, the currents are subject to 
extremely large losses and, therefore, 
amplifiers are required at intervals 


of five or eight miles when frequen- 
cies up to 3,000,000 cycles are trans- 
mitted, as in the present system. 
This system (Type L carrier) can 
handle about 500 simultaneous tele- 
phone conversations, transmitting in 
one direction over one coaxial unit 
and over another unit within the 
same cable for the opposite direction. 
This is a “lot of eggs in one basket,” 
so spare coaxial units equipped with 
amplifiers stand ready at all times to 
be automatically switched in, in place 
of the working units in case of an 
interruption. In a cable having 
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K-CarRIER with seven-league boots. 
This diagram illustrates how carrier 
telephone circuits make a 25-mile radio 
hop between Cape Charles and Norfolk, 
Va., thereby avoiding many miles of 
circuitous land travel 
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eight coaxial units, which will be a 
common arrangement, about 1,500 
telephone channels can be provided 
over six units, with two units used as 
standbys. Each of these telephone 
channels is about 3,500 cycles wide, 
and can be further subdivided into as 
many as 18 narrow band channels for 
teletypewriter operation. Or, the 
frequency bands of several of these 
telephone channels can be used to- 
gether to form a wider band channel 
for t'.c transmission of music for net- 
work broadcasting. Truly, a flexible 
and amenable messenger. 


A UNIQUE feature of the coaxial ca- 
ble system is that it can handle a fre- 
quency band wide enough for tele- 
vision. With present arrangements, 
this involves using the entire fre- 
_ quency band provided by one coaxial 
unit for a television transmission 
channel, while other units in the ca- 
ble take care of telephone needs. In 
the future, with amplifiers placed at 
shorter intervals to permit transmis- 
sion of wider frequency bands, the 
simultaneous transmission over a co- 
axial unit of hundreds of telephone 
conversations and a wide band for 
television will be possible. Or the 
wider band may be used for the trans- 
mission of television in color, if that 
should be desired. It is expected 
that the coaxial cable will find wide 
usage in interconnecting the many 
television broadcasting stations which 
are now planned for operation. 

The Bell System is in the midst of 
a large coaxial cable installation pro- 
gram. Coaxial cables are now in op- 
eration between Stevens Point and 
Minneapolis, between New York and 
Philadelphia, and between Atlanta 
and Jacksonville; and before the end 


of the year will be in operation be- 
tween New York and Washington. 
By the end of 1945, construction will 
be well under way on coaxial cables 
extending from New York as far west 
as Dallas, and by the end of 1946 co- 
axial cables to Los Angeles will be 
nearing completion. Plans have been 
made for additional coaxial cables 
west from Washington to Chicago 
and from Chicago to New Orleans, 
with later extensions to such points as 
Kansas City, Omaha, and Minneapo- 
lis, to Cincinnati and Louisville, and 
northward along the Pacific Coast. 
All together it is expected that there 
will be nearly 7,000 route miles of 
such cables in operation by 1950. 
Radio 

THESE extraordinary advances in 
wire transmission have been achieved 
through changes not only in the form 
of the conductor itself but in the 
various ways of multiplying the 
signal-carrying capacity of the con- 
ductor. They are the result of long 
continuing and specially directed re- 
search and development. 

Paralleling the development work 
on various forms of wire transmis- 
sion, the Bell System has for more 
than 30 years been developing an- 
other medium of transmission: radio. 
The first commercial radio telephone 
circuits in the Bell System were be- 
tween Long Beach and Catalina 
Island, Cal., placed in service in 
1920, and between New York and 
London, placed in service in 1927. 
Since then, many additional radio 
telephone circuits have been opened, 
so that now every country in the 
world having 75,000 telephones or 
more has been brought within voice 
range of this country. 
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Most of these radio telephone sys- 
tems are used for a single speech 
channel. However, many of the 
overseas radio facilities now handle 
frequency bands about 10,000 cycles 
wide, which are subdivided into two 
or three telephone circuits. Radio 










OpeEN WIRE—vVoice frequency cables—K-Carrier cables 
in the quantity needed to provide about 1,000 circuits. 


Voice-frequency 
toil cable: 
3%° diameter, 
616 wires 


provide telephone service to ships at 
sea and to vessels in harbors and near 
the coast. The Bell System is pro- 
viding telephone service to motor ve- 
hicles and has announced plans to 
make this service available in all of 
the principal cities of the 


country. 


K-carrier cable: 


2 diameter, 176 wires 


Coaxial cable: 


1% diameter, 6 coaxials 


coaxial cable: each shown 
Thus may be illustrated 





the continual trend toward smaller and fewer wires 


has also been arranged to handle 
12 telephone channels simuitaneously. 
Such a system is used across Chesa- 
peake Bay near Norfolk, a distance 
of about 25 miles, to avoid carrying 
telephone circuits by wire around this 
body of water, a distance of some 


400 miles. Also, radio is used to 


When severe storms damage wire 
lines and isolate communities, port- 
able radio systems are available to 
provide a few emergency telephone 
circuits until normal service can be 
restored. 

Another interesting use of radio is 
the radio relay system, a Bell Sys- 
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tem trial of which is now being pre- 
pared between New York and Bos- 
ton. In this system the radio energy 
will be transmitted at frequencies of 
billions of cycles in narrow beams 
from one relay station to the next, 
the stations being located on high 
points of ground at intervals of about 
30 miles. These relay stations will 
receive the greatly weakened radio 
energy from the preceding station 
and amplify it for transmission to 
the next (see illustration on page 
153). Thus the principle of insert- 
ing amplification in the circuit at 
frequent intervals along its length, 
which has for years been applied in 
long distance wire lines, is now being 
adapted to radio. The radio relay 
system will be arranged for the trans- 
mission of a frequency band several 
million cycles wide which can be used 
as a whole for transmission of tele- 
vision or can be subdivided into a 
number of telephone circuits. 


Looking Ahead 


THE BUSINESS of the Bell System is 
to provide means for the transmis- 
sion of intelligence: speech, music, 
pictures, typewritten words, or what- 
ever its form—and to do it quickly, 
clearly, and at the lowest possible 
cost. Over a period of more than 
half a century, the System has cre- 
ated a physical plant for this trans- 
mission which has no counterpart in 
dependability, scope, and flexibility. 
The System’s scientists and engineers 


are constantly searching for better 
ways of doing the job. They have 
pioneered in transmission develop- 
ments which have _ revolutionized 
world communications. 

One example of the results of their 
efforts has been the progressive re- 
duction in the size of conductors used 
for long distance transmission: from 
large wires on poles to small wires in 
cables, made possible by the vacuum 
tube amplifier; to a multiplicity of 
messages on the same wires through 
the development of carrier systems; 
to a copper tube with a single wire 
down its center carrying hundreds of 
simultaneous conversations or a mov- 
ing picture; finally to the elimination 
of the metal conductor entirely by 
the use of radio waves focussed in 
narrow beams. One method does not 
supplant another; each has its place 
and all share in providing service in 
a comprehensive communication sys- 
tem. 

The coming years will no doubt 
bring requirements for new means or 
new methods of transmitting intelli- 
gence by electricity. The sure pros- 
pect that those requirements will be 
met, that the nation’s needs will be 
foreseen and the means and methods 
will be ready to serve, rests on the 
same research which has brought the 
System’s transmission art to its pres- 
ent high development and the same 
engineering ability and manufactur- 
ing capacity which have built today’s 
vast telephone plant. 














